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ABSTRACT
This thesis attempts to present a new approach to the concepts of continuity and
change in historic cities through an analytical investigation of the urban space and
structure in the past and present. This has its origin in the belief that the spatial
structure of a city is a dynamic product of the interaction between the forces which
tend to change the built fabric of the city and the forces which tend to retain it. This
conception is the subject of investigation through a comparative analysis of urban
structure in six Iranian and six English historic cities. The main discussions of the
thesis are built around three major interrelated themes: old (organic) structure,
physical modernisation and urban conservation. The application of the spatio-
analytical methodology of the research reveals the genotypical characteristics and the
sensible spatial structure which contributes to a common logic of organic cities. The
analysis also demonstrates how these features change in adaptation with the imposed
forces of each society. Whereas the evolutionary process of change in English historic
cities leads to the relative integration of the old core within the modern urban grid and
an agreeable co-existence between the old and new, the radical transformation of
urban structure, under the name of modernisation, in Iranian cities brings
disintegration and alienation into the old core. The thesis shows that the spatial
transformation of the old city influences the fate of the historic core, not only in terms
of physical morphology, but also in terms of a various set of social parameters which
incorporate the urban elements. Consequently, the relevant issues of the present and
future -such as urban conservation- in both urban systems are affected by the way the
spatial structure of the city is treated. This shapes a new approach to the issue of urban
conservation, based on a global understanding of the urban spatial system and the
interdependence between the dynamics of the urban grid and the tendencies towards
continuity and change.
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INTRODUCTION;  
RESEARCH QUESTIONS, PROBLEM DEFINITION AND METHODOLOGICAL 
CONSIDERATIONS 
 
 
 
 
 
               
 
 
 
 
INTRODUCTION 
 
The main objective of this research is an investigation of transformation and change in 
historic cities: how the structure of the traditional city responds to the modern needs, 
and how the modern changes affect the old system. In this sense, the thesis addresses 
the tension between the need for conservation and the desire for modernisation in the 
centre of historic cities. It looks at the traditional structure, and also at the effects 
produced in the urban centre by road engineering which radically influences the 
configuration of the urban grid as a whole and in its parts. The changes created in the 
balance of traditional land-uses within the urban grid, and the shift of the location of 
historic buildings and traditional activities, are also other issues which the thesis will 
bring into discussion. Using methods of configurational analysis of the urban grid, a 
comparison will be made between six Iranian and six English cities, to trace how the 
spatial structure of the traditional city has responded under the different 
circumstances, and what the influences of these responses  have been on the fabric and 
the social aspects of the historic centres.  
 
The first chapter is where the questions of the research are asked and the intentions of 
the thesis toward answering these questions are expressed. In the first part of the 
chapter, the general issue of 'old and new' in city centres, will be raised, which gives 
rise to a discussion on the opposing forces of change and continuity, or modernisation 
and conservation. This provides an essential starting point for the research. However, 
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for a more practical framework the research needs some specific examples. These will 
be presented in the second section, where the cases of Iranian and English historic 
cities will be introduced and their similarities and differences, which make them 
suitable for comparison, will be discussed. Based on these two sections, the third part 
of this introduction will address the major questions of the research and attempt to 
construct a research framework through formulating the problem definition. The 
succeeding discussion will focus the issue of research methodology, including the 
ways and the techniques which can orient the thesis toward finding appropriate 
answers to its questions. The final part of the chapter is an attempt to introduce the 
outline of the thesis by reviewing the content of the subsequent chapters. 
 
1.1. OLD AND NEW: an old contradiction and its implications 
 
From a realistic point of view, urbanism is a continuous process of being and becoming 
that is neither entirely static nor absolutely dynamic. Cities are being shaped under the 
synthesis of the parameters that orient them toward opposite directions: old against 
new, permanence against transformation, and continuity against change. In different 
periods, or under different circumstances, the role and influence of these parameters 
are variable, but any close inspection of the urban phenomenon is usually able to 
detect a combination of these interacting forces. By entering into the realm of urban 
study one should be always prepared to encounter this dual nature of urbanity, 
embracing the fact that the city inherits some of its components from the past and 
creates some others under the new conditions. The city is ultimately a whole picture -a 
gestalt- of the interacting features and opposing forces that constitute it. This creates 
difficulties and dilemmas in determining urban strategies such as: how should the old 
and new be distinguished? which proportion of them makes the most appropriate 
urban environment? why do we need the old when we can build the new or why 
should we build the new when we already have the old?  
 
The history of architecture and urbanism indicates that in any new period there are 
inventions and creations, but the size and the ways these innovations associate with 
older components are manifold. In some periods the major principles of the old 
urbanism remain almost intact, but the interpretation and materialisation of these 
concepts evolve. In other periods -which are not as common as the first type- even 
some of the essential principles of urbanism transform, leading to more fundamental 
changes in the characteristics of the city. In this second type, the past can still be traced 
in later periods, but the role of the past becomes more trivial. In this sense, we could 
partition the history of urbanism into intervals which are started or ended with a 
major transformation. The first of these significant periods is probably what Louis 
Mumford calls 'the first urban transformation', i.e. the leap from ancient villages to 
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ancient cities. Through this transformation "the archaic village culture yielded to urban 
'civilisation', that particular combination of creativity and control, of expression and repression, 
of tension and release, whose outward manifestation has been the historic city (Mumford 1961, 
41)." Following this major change the other periods of massive transformation, which 
are accompanied by morphological adaptation, have been marked in the urban history, 
creating distinct types of urbanism such as: ancient city-states, the merchants' towns of 
the medieval period, Renaissance absolutist cities, the industrial cities of the Industrial 
Age, the modern cities of the Post-industrial Age, and so on (Vance 1977, 28).  
 
The conflict between old and new is more intense in city centres. When cities grow, 
they usually expand around an initial urban nucleus, and consequently, the bigger the 
city grows the more internal its old centre becomes. Therefore, the old centres are 
usually located in the most strategic -in its geographical sense- part of the city, 
conveying a significant part of  each society's urban history, as well as acting as a 
primary expression of a society's urban identity. At the same time, old cores are not 
capable of accommodating the requirements of contemporary life in a modern city 
centre, since they have been generated by different social and environmental 
circumstances to those which prevail today. This has different degrees of complexity in 
different contexts, depending on the velocity and strength of the process of 
fundamental change. In the earlier periods of urban transformation, the changes were 
more gradual and more restricted in size, because the forces that created those changes 
were limited, but the dimensions and speed of the process of change have been 
intensified in the more recent periods of transformation.1  
 
The most significant mode of urban transformation, however, can be explored after the 
period of the most radical urban change: the Industrial Revolution. There are 
reasonable grounds to suggest that before this era massive urban developments had 
not been rare,2 but the size, speed and transforming power of pre-industrial 
urbanisation is not comparable with that of the post-industrial cities. Modern 
technology, division of labour, new means of transportation, the multiplying growth 
of population and consumption, and the new constitutions of political power were 
among the reasons that created the conditions for an extraordinary process of urban 
alteration. These conditions forced the traditional city, or the 'finite city' as it had come 
into being in Europe over the previous five hundred years, to accept the necessity of 
change (Frampton 1980, 20). 
                                                 
1When, for instance, Roman cities in Britain were deserted in the 4th century AD., it took them quite a few 
centuries to revive as early medieval cities, but the transformation from the medieval Italian cities to 
Renaissance urbanism  occurred considerably faster.  
2According to some historians, some ancient Mesopotamian, Greek and Roman capital or colonial cities, 
as well as some Middle-Eastern Islamic cities, experienced a huge level of urbanisation, becoming large 
urban centres, or polises as Mumford calls them (Mumford 1961, chap. 5).  
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The first targets of these waves of demand for change were naturally the city centres, 
where the old fabric was treated as the most socially undesirable place and the new 
urban features became the representatives of the new era. As Sigfried Giedion 
explains, this began with 'uncertainty' about how new life should be organised to meet 
new conditions, accompanied by the 'speed' that the industrial culture imposed on 
every aspect of the society: "This speed and uncertainty were responsible for the heaviest 
tasks that confronted town planners of the next period (Giedion 1967, 742)." There were also 
political and ideological pressures which intensified the process of change. Under this 
set of conditions, some unprecedented processes of urban transformation were 
initiated by planners and administrators who were anxious to push the vehicles of 
change far beyond the traditional scale. A supreme example of such planners was 
Baron Haussman,3 who gave a new appearance to central Paris by building new streets, 
boulevards and open spaces through some of the most congested quarters of the city.    
 
The initial acts of modernisation in the 19th century were limited by the lack of enough 
central power to control the massive programs of change and also by the shift in the 
attitude of the public and ruling elite toward the values of old heritage. The 
development of modern architecture and urbanism after the Age of Enlightenment, as 
Kenneth Frampton believes, seems to have been divided between the 'Utopianism of 
the avant garde', on the one hand, and the 'anti-classical, anti-rational and anti-
utilitarian' attitude created by the reforms of this age, on the other hand (Frampton 
1980, 9). Nevertheless, other events such as the First and Second World War, which 
caused enormous destruction in the centres of European cities, offered some fresh 
grounds for the implementation of new urban ideas. To all these should be added the 
birth and growth of the Modern Movement in architecture and urbanism that 
ideologically rejected the superiority of the past and established a modern framework 
of thinking and design based on creation and innovation. The plans for huge urban 
transformation -or 'modernisation'- originated from Europe, but soon prevailed all 
over the world. At various sizes and scales, all these undertakings aimed to change the 
physical manifestation of the old urbanism in favour of the new needs of urban 
society. This movement continued in the 20th century by joining the nations that had 
not shared the early experiences of the Industrial Age.  
 
From the early periods of urban modernisation, however, another type of approach 
began to grow which opposed the devastation brought about by modernisation. This 
was based on the thought that a society cannot live without its past experience and 
that the old city conveys a valuable collection of artifacts and ideas which form the 
                                                 
3Baron Haussman, the chief administrator of Paris between 1850 and 1870, was in charge of the massive 
transformation of Paris under the reign of Napoleon III. 
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'heritage' of that society. These approaches have brought a new concept into the realm 
of urban transformation: conservation, i.e. the ways each society attempts to preserve 
its old assets. This approach was initiated by scholars like Ruskin and Viollet-le-Duc, 
who were more concerned about the individual buildings of the past, but from the 
middle of the last century a growing trend has developed towards preserving the old 
urban centres in their entirety, i.e. towards 'urban conservation'. Although urban 
conservation has been completely ignored on many occasions in the modern era, the 
rich fabric of the historic centres in many cities all over the world were of sufficient 
intrinsic value to bear witness to the fact that the city neither tends nor affords to lose 
its heritage easily. Different in each specific context, the problem of old and new, 
modernisation and preservation, still remains one of the most important tasks of urban 
designers and planners.  
 
1.2. FROM THE GENERAL PHENOMENON OF MODERNISATION TO TWO SPECIFIC 
URBAN EXPERIENCES: the changing historic cores in Iran and England 
 
In their journey from the past to the modern period, the cities of the world have 
experienced different fortunes. Some of them have been the subjects of extreme 
physical changes, whereas some others experienced a gradual and evolutionary 
process of change. Undoubtedly, European cities were the pioneers of the vast modern 
changes, but still the nature and domains of the change have been various among 
them. In general, three major categories of change -or a combination of them- can be 
distinguished in European cities. The first category comprises the industrial cities that 
grew enormously from small nuclei in a relatively short period of time, for instance in 
the English Midlands, northern France, or southern Belgium. The high rate of growth 
and the needs for an industrialised society were the major reasons that created the 
elements of modernisation in these cities. The second category includes the prominent 
cities -such as Paris, Vienna and Barcelona- that were heavily transformed to satisfy 
the rising social and political demands for change. A new structure of urban system, as 
well as the incorporation of new elements, was introduced to fulfil these demands. In 
all cases the programme for change was carried out by a massive transformation in the 
physical structure of the cities; designed by chief civil engineers: "Hundreds of seemingly 
interchangeable plans with sharp straight lines drawn over the twisted streetscapes of history 
were produced by the civil engineering departments of city halls without so much as the bother 
of a contour map (Kostof 1992, 274)." 
 
It is quite reasonable to imagine that many European cities belong to a mixture of both 
mentioned categories, i.e. industrial development and planned physical 
modernisation. However, there is another major category at the other end of the 
spectrum, the small and middle-size historic cities, which were neither industrial 
centres nor the focus of socio-political desires. Since the external and internal pressures 
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for change were not strong enough to destroy the intrinsic structure of the old city, the 
old fabric of many cities within this category managed to preserve a considerable 
character of the traditional urbanism. The process of growth and modernisation seems 
to have been adapted with the old organisation of the city and the result appears to be 
a balanced mixture of old and new with the 'historic core' as the focal point of the 
urban system. Although virtually no cities have been completely immune to heavy 
physical transformation, there are a considerable number of historic cities in Britain, 
France, North Europe, Italy and other parts of Europe, which can be identified as 
'evolutionary transformed' cities against the 'revolutionary modernised' examples 
introduced before.    
 
The influences of European methods of urban modernisation were quite significant in 
the development of cities outside the continent. Americans, for instance, incorporated 
the lessons of urban modernisation in building and changing their cities. The 
rebuilding of the central area of Chicago after the fire of 1871, and many other urban 
projects were among the attempts to implement the new concepts of urbanism based 
on regularity, rapid speed and huge scale. Although American cities are young in 
comparison to their European counterparts, the vast programmes of modernisation 
have been observed on many occasions. The best example of these programmes is 
probably the case of New York's transformation under the ambitious plans of Robert 
Moses, the master planner of the city in the middle of this century. Moses' program of 
modernisation through bringing expressways into the centre of the city with its 
thousands of abandoned buildings and roving gangs, however, has become the 
symbol of 'all urban ills', as Spiro Kostof puts it (Kostof 1992, 275). The cities of Central 
and South America, similarly, accepted the principles of modernisation both in 
building and in transforming the urban grid, which have produced a predominantly 
regularised urban grid in the centre and destroyed most of the surviving traces of the 
past. 
 
In the Middle-East, modernisation began as a general program of urban evisceration, 
targeting the traditional parts of the cities in Egypt, Turkey, Lebanon, Iran and so on. 
Influenced heavily by the achievements of Western cities like Paris, this type of 
modernisation began to take place considerably later than it had occurred in Western 
cities, effectively from the final decades of the 19th century. A special characteristic of 
modernisation in the Middle-Eastern cities was the occurrence of this process much 
later and  over a shorter period of time, repeating the principle of the Haussman-like 
'rapid modernisation' programs. One of the main consequences of rapid modernisation 
was an immense attack on the traditional physical and spatial body of historic cities 
which were condemned as the greatest obstacles in the way of modernisation. This 
phenomenon is undoubtedly different from some European cities that their spatial 
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transformations were well-incorporated and coherent -or at least parallel- with the 
process of development, change and progress in scientific, technological, economic and 
other aspects of the society.  
 
Depending on the determination and power of the central government, the cities of the 
Middle-East underwent different processes of urban transformation. Whereas in some 
cities like Beirut and Kuwait the traditional cores of the city were razed to the ground, 
in many other cities, including Iranian cities, the historic centres managed to some 
extent to resist the vast urban engineering solutions and to survive, albeit as a disabled 
and mutilated traditional core. From this time, the introduction of post-industrial 
Western urbanisation interrupted the evolutionary process of urban developments. 
The continuum of traditional urbanisation was ruptured and the architectural heritage 
of the past was rejected as 'modernisation' was implemented by the alien ideas of 
urbanism (Lawless 1980, 179). 
 
In Iran, the major physical transformations did not begin until the turn of the 19th 
century. Before this period, cities had witnessed different fortunes and changes, but 
the changes had been mainly incremental and gradual, and the projects of the old 
times had always been carried out in harmony with the older parts of the city. A very 
good example of this is the renovation and expansion of the city of Isfahan in the 16th 
century, when it became the capital.4 Although the magnitude of the new 
developments was impressive, still the old city was not transformed drastically and 
there was a responsive dialogue between the old and new parts (fig. 1.1.a). All these 
principles, however, gave way to an immense rush toward modernising cities at the 
turn of the century.  
 
The largest program of modernisation in Iranian cities was started by driving a major 
network of long, wide and straight roads  through the heart of the historic cities (1925-
41).  A very simple, brutal and extremely effective solution, this scenario was repeated 
in almost all Iranian cities (fig. 1.1.b). Whilst many cities were undoubtedly inefficient 
in terms of their ability to cope with the increasing amount of vehicular traffic, the new 
roads had a tremendous impact on the physical organisation of the cities. This 
transformed heavily the structure of the urban grid and truncated the existing 
residential areas and commercial activities. After the first period of modernisation had 
ushered in these changes in the urban fabric, the growth and development of Iranian 
cities became radically different from their traditional pattern. Regular and semi-
regular grid patterns, which were integrated with the superimposed modern super-
grid, have become the common patterns of extension and the organic shape of the 
traditional city has been trapped inside the enclosed and mutilated historic core.  
                                                 
4These types of developments, however, were not prevalent in Iranian traditional urbanism. 
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Figure 1.1.a               Figure 1.1.b 
 
Figure 1.1: Massive urban projects implemented in the 17th century city of Isfahan (1.1.a). The new 
developments are built in a close dialogue with the older parts of the city (Ardalan and Bakhtiar 1975). 
Unlike the traditional methods, the modern master plan of the city, proposed in 1960's, presents a radical 
engineering solution (1.1.b): a rectilinear grid is superimposed on the traditional fabric of the city (Lawless 
1980). 
 
Modernisation in Iranian cities has created some immense consequences. Since the 
modern grid superimposed on the historic fabric of the cities was not sympathetic to 
the traditional organisation of the city, the traditional components of the old city were 
severely damaged. The commercial and cultural nucleus of the historic core, the bazaar, 
lost its functionality in confrontation with the modern streets of the new urban centres. 
The wealthy upper and middle-class residents deserted the traditional quarters and 
resided in the modern extensions of the city, whereas in return the core became the 
reception point for the lower-class residents and migrants (Lawless 1980, 181). The 
valuable architectural elements and the picturesque fabric of the old core were 
damaged not only by the direct act of physical demolition, but also by the gradual 
process of neglect and deterioration which began after the initial acts of modernisation. 
In any Iranian historic centre a large number of precious historic buildings can be 
found that are suffering from constructional diseases and lack of proper use since the 
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centre of attention in the urban society has been shifted away from the historic core. 
The ironic point is that in spite of their deprived situation the historic cores of cities are 
usually located at the most important parts of the cities, in terms of strategic locations 
and land values.5 
 
Evidently, Iranian old cities are among the most immoderate examples of urban 
modernisation, where the physical transformation has been used as a major vehicle to 
bring the modern changes into the cities. At the other end of this spectrum, there are 
historic cities which have experienced a moderate process of change over a longer span 
of time after the Industrial Age. Some of the best examples of this group can be found 
among English historic cities. This immediately raises attention toward some English 
industrial cities, but it should be mentioned that all English cities have not shared the 
same fortune after the Industrial Revolution. In this sense, three major categories can 
be identified. The first group comprises the industrial cities of British Midlands, such 
as Manchester, Birmingham, Liverpool and so on, which were not great cities in the 
medieval period and were expanded enormously after the Industrial Revolution. 
These cities were either too young to have a historic core or if they had one it was 
truncated in the early years of industrial development. The second group consists of 
the major medieval cities, which did not happen to become industrial centres. These 
cities were expanded and modernised more gradually and moderately. The third 
category includes only London as one of the first metropolitan cities of the world with 
its exceptional characteristics that cannot be easily compared to other cities. The 
examples of evolutionary  urban change in our discussion, of course, concern the 
second group of English cities. 
 
The medieval cities of England have not been expanded or modified enormously in the 
past two centuries. The existing shape of the urban grid in the core of these cities 
seems fairly similar to the maps produced by the medieval cartographers (fig. 1.2). 
Although some evidence of physical transformation can be detected even in the most 
untouched cities such as York,6 in general these changes have been fairly gradual and 
limited in size and scale. In most of these historic centres the overall pattern of the 
medieval city has been preserved, complemented by a relatively rich collection of 
original buildings and urban spaces. The pattern of growth outside the historic core 
has been based on the extension of major historic routes toward the outskirts of the 
cities. This radial expansion usually keeps the historic core as the nucleus and hub of   
                                                 
5Usually some the highest land prices in Iranian cities are the retail properties located on either sides of 
the modern streets which pass through the old fabric. The potential of land values inside the core can be 
realised from the fact that the values of the properties immediately outside the old cores are relatively 
high, whereas inside the old cores considerably lower rates are expected. 
6The Parliament street and Piccadilly street are two major instances of urban evisceration in York. The 
former was built in the 19th century and the latter in the early 20th century. 
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Figure 1.2.a             Figure 1.2.b 
  
                    Figure 1.2.c 
 
Figure 1.2: The medieval map of Hereford, mapped by John Speed in 1611 (1.2.a). The 1930 Ordnance 
Survey map of the city (1.2.b) shows that city grew without radical alternation to the historic core. Even 
the most recent developments of the city have followed the traditional pattern and left the historic core 
almost intact (1.2.c). A wide ring road, however, signifies the foot prints of some changes, typical among 
English old cities . 
 
the modern urban grid. A closer inspection of the maps, however, reveals some 
alternations imposed by the widening of streets and modification to buildings. 
Sometimes, a massive ring road has been built around the historic core, replacing the 
old city walls, but in most cases this ring road follows exactly the lines of the 
traditional boundaries. Apart from these minor physical alternations and ring roads, 
the nature of transformation in historic cores of English cities remains among the most 
moderate types of urban transformation. 
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1.3. INVOKING THE QUESTIONS OF RESEARCH AND ENTERING INTO A RESEARCH 
FRAMEWORK: the problem definition.  
 
In the previous two sections the nature of urban complexity and the reproduction of 
this complexity as actual urban phenomena have been introduced. The complexity is 
about the conflict between old and new; how these two notions interact in urban 
centres and how this interaction reflects the will of society. The actual reproduction of 
the complexity, however, is about a continuous process of alternation, i.e. urban 
transformation. The nature of change varies from time to time. When the old 
institutions of the city are competent in dealing with the new demands, the process of 
change remains incremental, but when the forces behind the change become 
enormous, a radical change in the constitution of the city is inevitable. This variation 
was demonstrated by a more detailed study of the different types of cities after the 
period of the most extreme changes, the Industrial Age. In this connection, English and 
Iranian historic cities have been introduced as two representative variations of urban 
transformation. Whereas the former represents one of the most moderate types of 
urban evolution from a traditional to a modern form, the latter is among the cities 
which have experienced radical urban transformation. 
 
By combining the general discussion of old and new and the practical examples of 
change, we may now raise the questions that will orient the discussion toward a 
framework of research. This begins with a fundamental question: when we are arguing 
about the old, traditional or historic city, what are we implying by these concepts? This 
ambiguity includes the criteria by which these concepts are recognised, and also the 
actual equivalents of these concepts within the structure of the city. In fact, most of the 
uncertainty about the present originates from a confusion about the past. The 
components of the old city, the relationship between these components, the connection 
between these components and activities, and the relationship between activities and 
people are all issues that can be brought under scrutiny. In short, there is no way to 
understand the process of change without a clear understanding of the old 
establishments. 
 
The second question, which follows from the first, concerns the 'present' city. What are 
the characteristics of the present urban system? This, of course, includes what we 
know as the old core of the city in its present form and the modern extensions that 
have been added to it. The similarities and differences between the core and rest of the 
city, the impact of the modern grid on traditional areas, and the significance of the old 
core in the context of the whole city are all issues that arise from this argument. One 
may notice that the second question also includes the issue of the traditional city, but 
the difference is that here the old core is part of a modern system and is studied in a 
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direct dialogue with the rest of the city, whereas in the first question old city is an 
independent system that used to function in a different way before being transformed. 
  
Resulting naturally from the first two questions, the third question, addresses the 
process of change and its consequences: how the traditional city transforms to become 
a part of the modern city? After understanding the old and modern city, an 
investigation can be pursued which focuses on the relationship between these two. 
This not only concerns the principles and elements which have been transformed, but 
the impact of these changes on the constitution of the old and new city. This also 
relates to the concerns for the continuity of urban tradition, attaching the initial 
question to the major problem of 'old versus new', or 'conservation versus 
modernisation'. 
 
The three above-mentioned questions are fundamental to our discussion. However, 
they appear to be too general to become the basis of a research framework. In order to 
obtain this framework, some clarification and constriction are needed. The first 
element that helps us to restrain the generality of the subject is the period within which 
the traditional and modern city are discussed. There are several reasons which can 
justify the restriction of the time period of this research to the span of time from a few 
decades before the Industrial Revolution until now. As discussed before, the process of 
urban transformation throughout the history was not as expansive and widespread as  
happened during the period of large urban alternation after the Industrial Age. 
Besides, the phenomenon of 'modernisation' had not been introduced to cities as 
systematically and extensively as has happened in the past two centuries. There is also 
the element of data availability. Sources for research are more reliable within this 
period because the events are closer to us, and also because the methods of producing 
and storing data have become more efficient, especially in the case of cartographic 
materials. According to these reasons, the 'old' or 'traditional' city in this research will 
be confined to the era immediately before the inception of modern changes. This 
period was considered to be before the industrialisation of the late 18th century, in the 
case of English cities, and before the closing decades of the 19th century, in the case of 
Iranian cities. The 'new' or 'modern' city will be confined to cities after receiving their 
modern changes. In order to cover a larger span of the transformation process, the 
'modern' cities will be studied in their most recent form. 
 
The second constriction of the research question concerns the types of settlements 
upon which the study will focus to pursue the general themes of the research. To 
investigate the physical transformation and modernisation of the old cities, a 
comprehensive range of examples -from the most moderate to most radical type- 
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would be ideal, but this is not only ambitious and impractical, but also too broad-
ranging to suggest a sensible framework for research. In order to resolve this difficulty, 
the research will rest on just two types of case studies, one as a representative example 
of harsh transformation, and the other as a strong case of evolutionary alternation. In 
fact, in the previous section Iranian and English historic cities were already introduced 
as the potential cases for research through the general introduction of the phenomenon 
of physical transformation, and it is from these two societies that examples will be 
drawn. 
 
The third constraint of the research questions relates to the general field of influence 
and theoretical domain addressed by the research.  Since the impact of this work can 
be extensive, the boundaries of the research field have to be set from the beginning, 
otherwise the possibilities which the research can follow may endanger the 
consistency and efficiency of the whole approach. Although the issue of urban 
transformation is not a pure physical phenomenon, it has to be admitted that the 
physical manifestation of the city -or urban morphology- is a central concern in this 
connection. Both arguments of modernisation and conservation have a direct 
relationship with the physical constitution of cities and the way their spatial 
components are composed. There is, of course, a strong link between the forces which 
change or maintain the morphology of the city and the forces that control the social, 
economic and political aspects of it. Nonetheless, since the study of the urban artifact 
itself is often easier than the forces which give shape to it, the study of urban 
morphology becomes an important approach in dealing with the issues of old cities, 
modernisation and conservation. This reasoning seems to justify the predominant 
intention in this work to base the skeleton of the research on a spatial approach. 
However, there is also a desire to penetrate beyond the pure spatial concepts and 
derive some results which are able to correlate spatial phenomena with their social 
implications. This can be achieved by the adoption of an appropriate methodology 
which has the ability to build links between space and society. The degree of 
involvement in non-spatial issues in this research is therefore limited by the potential 
which the methods of approach offer, and in any case it is not supposed to 
overshadow the major line of work, i.e. the spatial and morphological approach. 
 
According to the essential questions of the research and the constrictions that confine 
them, the simple formulation of the problem definition is as follows: what is the old 
city; how does it transform to become the historic centre of the modern city; and what 
are the consequences of this transformation? Unlike some traditional approaches, this 
thesis does not intend to present a pre-fixed theory or hypothesis at this stage of the 
research. It is rather believed that theories or hypotheses will evolve from the initial 
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questions posed during the process of research and by the elimination of irrelevant 
assumptions. This follows the approach of methodologists like Karl Popper, who lays 
stress on 'empirical evidence' or 'test statements' in order to find the preferable theory 
through a 'critical approach' (Popper 1972, 31). In this sense research begins with 
simple research questions and, through the process of applying a 'critical approach' to 
the test statement, the preferable theory begins to emerge. By substituting the 
'analytical approach' and 'case review' for the Popperian terms, the 'critical approach' 
and the 'empirical evidence', this thesis intends gradually to transform the primary 
questions of the research into a theoretical conception of urban transformation 
throughout the process of research. 
 
Although this work does not focus on pre-established theories or hypotheses in the 
beginning, there are some 'hypothetical assumptions' at this stage which help us to 
shape the strategies and tactics of the research. One of these concerns the existence of a 
strong and definable urban structure in the old cities based on a logical configuration 
of urban spaces and the relationship between the spatial structure and social functions 
in the city. This idea is partly formed by the harmonious appearance of the old urban 
artifact, and partly by the coherent pattern of social life described in the works of 
urban historians. The second conjecture is that the physical modernisation of the urban 
grid is able to transform the spatial structure, and consequently, the other aspects of 
life in traditional cities. The nature and structure of the development of the old city 
beyond its traditional boundaries are also affected by the new patterns of the urban 
grid, dictating a new type of urban morphology that can be in contrast or in harmony 
with the old core. The third hypothetical notion concerns the fate of the historic core 
after the modern changes. There are many reasons which orient us to an 
understanding that urban conservation is not just about preserving individual features 
of the city. It is more about a totality of urban structure. The success and applicability 
of urban conservation are significantly affected by the methods which transform a 
historic city. The severe attacks on the morphology of the grid and spatial structure of 
the old city lead to a conflict between old and new, which consequently weaken the 
chance of coexistence between a successfully conserved old core and a modernised 
overall structure. In contrast, a moderate process of morphological transformation 
with conscious concerns about the old core can provide a better chance of preserving 
the old city in its totality and in the context of the modern city.   
 
As it was stressed above these hypothetical assumptions do not tend to form a pre-
established theory in this thesis. They are more the guidelines which orient our 
intentions and intuitions throughout the research. The important point about these 
conjectures, however, is that although all of them sound somehow a priori concepts 
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admitted by common sense, there have not been too many efforts to investigate them 
thoroughly beyond their simplistic connotations. Urban studies in this connection have 
been involved either in history or in the individual features of cities, but there has been 
an overall lack of focus on the structure of urban space and the morphology of grid in 
the studies of urban phenomena. In order to fill parts of this gap in urban studies, and 
also to conduct an original piece of research, another task needs to be added to the 
strategies of research. This new task motivates the research to be deep and thorough; a 
dimension which cannot be obtained unless the whole approach becomes systematic 
and analytical. The major agency for responding to this task is again the methodology 
of the research, i.e. a set of methods and techniques which assist us to find the most 
appropriate answers to our questions. In this sense, methodological principles 
themselves not only provide the instrument of research, but also contribute to the 
recognition of research problem.   
 
1.4. FROM THE NATURE AND PRE-REQUISITE OF THE RESEARCH TOWARDS A 
RESEARCH METHODOLOGY 
 
The final discussion of the previous section emphasised the importance of research 
methodology. This discussion, however, raised some concerns about the general 
tendency of methodology in scientific research, varying between two major trends of 
theory-oriented and induction-oriented approaches.7 In this regard, finding a 
resolution to reconcile these two approaches is a major task for modern methodologist,  
such as Karl Popper. What we learn from Popper is that our knowledge is 
predominantly conjectural, and it is through a critical methodology that preferable 
conjectures can be examined (Popper 1972, 9). Some methodologists, such as Ian 
Hacking, however, believe that a vigorous method does not just discover 'phenomena', 
it is rather able to 'create phenomena' at both representing and intervening levels. 
Although this does not deny that many phenomena are created after theory, it stresses 
that "creating phenomena is perhaps made most powerful when the phenomenon precedes 
any articulate theory... (Hacking 1983, 229)." Hacking argues that in most scientific 
approaches we finally reach our understanding of the phenomena through a process of 
'isolating', 'purifying' and 'describing' phenomena (Hacking 1983, 226).  
 
In order to test the problems of this research, a methodology is required which is able 
to create the phenomena, and meanwhile, through the application of the critical 
methods, is able to examine preferable conjectures. The important concern here is to 
establish the criteria that the research methodology has to respond appropriately. In 
                                                 
7The problems created by the opposition of  these two approaches are not recent at all. The history of 
modern science has witnessed a continuous battle and shift of prevalence between the 'hypothetico-
deductive' and 'enumerative-inductive' methods from the 17th century until now (Laudan 1977, 9).  
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the first place, the major problem of this research, i.e. urban transformation, is strongly 
linked with the physical manifestation of the city. Therefore, the adopted methodology 
has to be capable of dealing with morphological and spatial issues. Secondly, since the 
nature of urban spatial structure, as well as all urban phenomena, is envisaged as a 
system of interacting elements, the adopted methodology has to be analytical as well. 
Thirdly, the phenomenon of urban transformation in this research has been formulated 
by a comparison between old and new, as well as a comparison between different 
groups of cities. This demands a methodology capable of comparative research. To all 
these has to be added the criterion that the adopted methodology preferably should be 
able to correlate the spatial and morphological outputs with the activities of the society  
 
In the next chapter, i.e. the literature review, it will be shown that there are few 
methodologies capable of  responding to the above criteria. The fact is that urban 
studies suffer from a general lack of analytic methods and practical techniques. This 
insufficiency becomes even more significant when the issues of space and spatial 
structure are high on the agenda. In this context, space syntax, a theoretico-
methodological framework, appears to be a preferable one for this research. Space 
syntax is a set of theories and techniques that analyses the configuration of living 
spaces -both cities and buildings- and correlates them to the other aspects of society.8 
 
It is not wished here to present a comprehensive discussion on space syntax, because a 
it will be discussed thoroughly in the next chapter as part of the literature review.  It is 
useful, however, to see initially how this methodology responds to the criteria 
demanded by the nature of this research. The first important notion in this connection 
is the issue of 'space' or 'spatial relationships'. The importance of space in syntax 
theory is based on the most inseparable element of any architectural or urban entity, 
i.e. 'space', whereas other non-spatial features are in a close interaction with this 
entity.9 Space, in this respect is the field that all elements of society come together: 
"Experience of space is the foundation and framework of all our knowledge of the spatio-
temporal world (Hillier and Hanson 1984, 29)." Space syntax theory builds its approach 
upon the possibility that not only spatial arrangements, or spatial configurations, are 
the products of generative rules, but they are capable of making rules. This possibility 
leads to what space syntax is about: "the construction of an ideographic language for 
                                                 
8The  methodological techniques and the theories associated with these techniques, known as space 
syntax, have been developed in the past two decades by professor Bill Hillier, Dr. Julienne Hanson, their 
colleagues and students in the Unit for Architectural Studies (recently known as Space Syntax Laboratory) 
at the Bartlett School of Graduate Studies, University College London. 
9The tittles of books and articles published by pioneers of space syntax, such as 'Space is the Machine' by 
Bill Hillier and 'The Social Logic of Space' by Hillier and Hanson, is the best evidence for their exceeding 
concern with space. 
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representing the construction of spatial arrangement -a syntax for morphic language of space 
(Hillier and Hanson 1984, 66)."  
 
The importance of space in space syntax universe is due to the way the spatial 
components of a system are related to each other and also to the overall pattern of the 
urban grid. This relationship signifies another important concern of the syntactic 
approach, defined as 'spatial configuration' (Hillier and others 1987). The issue of 
spatial configuration strengthens the abilities of this methodology not only in dealing 
with spatial issue, but also in developing analytical methods to model and analyse the 
spatial systems. In response to this need some analytical tools have been developed, at 
both building and urban levels.10 Therefore, space syntax is also responsive to the 
second requirement of this research, the analytical capability.  
 
The concept of comparison is usually taken for granted in urban and social studies, but 
both technical and theoretical difficulties are involved in these researches. In many 
cases, the way the problems and hypotheses are formulated makes the 'empirical 
verification' rather difficult (Øyen 1990, 8); thus, comparison loses its power to 
establish or deny the arguments, or more importantly, to create phenomena. In 
theoretical point of view, space syntax manages to simplify the problem by 
emphasising space, an entity which has physical dimensions and measurable 
character. Analysing the spatial relationships shifts the problem of comparative 
methodology toward technical difficulties, such as case selection, data availability, 
calculation capacities and so on. In this sense, syntactic analysis is able to compare all 
types of urban systems by creating figures and values and converting these values into 
graphical representations. This characteristic offers a reliable platform for comparative 
research, particularly in the case of this research, which involves a comparison among 
different types of settlements at different periods of time. 
 
The remaining issue about the methodology is its competence in linking the spatial 
issues to social patterns of life. The linkage between society and space is one of the 
most fundamental claims of the syntax theory. The founders of this theory have 
invested a major interest in defining the logic of space according to social use and the 
logic of society in contributing to the evolution of spatial configuration (Hillier and 
others 1987). It is on this theoretical basis that all syntactic methods of analysis have 
been aimed to produce correlation with the social attributes of the urban grid. 
                                                 
10Axial analysis, for instance, is one of the most efficient methods of syntactic analysis. This method 
constructs the models of spatial systems by converting them into a system of the fewest and longest lines 
passing through the whole spaces of the system, and analyse them by calculating the position of each line 
in the overall configuration. There are also other methods of analysis such as convex analysis, which 
investigates the configuration of the convex spaces, and Pesh analysis, which models and analyses a 
combination of overlapping spaces and lines. 
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According to the affinity between syntactic methods and social reproductions, this 
methodology seems to be able to bring some social elements of urban life into the 
spatially-oriented objectives of this research. 
 
Although space syntax provides the main methodological platform for this research, it 
is not the only method which will be used in the thesis. In order to determine the 
overall methodology of research, we need to know how and in what relations these 
methods should be applied. These concerns are the subject of the following two 
sections, where the selection of case studies and the content of the chapters will be 
discussed. First comes the issue of selecting the right number and the right examples 
for the analysis. In the next section the method of selecting the appropriate number of 
cases, which are capable of generating a general picture of the urban phenomena, will 
be discussed. A syntactic model of the urban grid will be constructed for all selected 
cities in two conditions: before modernisation, i.e. the traditional form,11 and after 
modernisation, or today's structure. These models will be processed and analysed 
using the analytical methods of space syntax. The result of the syntactic analysis and 
the other types of relevant analysis, such as 'plan analysis' 12 and 'urban element 
analysis' 13 will be discussed in different chapters. 
 
1.5. THE SPECIFIC SETTING OF THE RESEARCH: selection and justification of case 
studies. 
 
It has been implied before that two groups of Iranian and English historic cities will be 
studied in this thesis. Although the problem definition has parts of its roots in the 
observation of the phenomenon of urban transformation in these two urban categories, 
there are also several reasons which support this selection. Firstly, they both belong to 
two major types of occidental and oriental historic cities, which enable the research to 
enjoy a balanced coverage of the field related to our topic. The second reason is that 
both of these city types experienced a long period of continuous existence in their 
traditional form before modernisation, during which the principles of urbanism 
remained fairly unchanged for at least six hundred years before the Modern Age. The 
third reason concerns the difference between the behaviour of these two groups after 
modernisation. Whereas one group, English cities, can represent the most moderate 
                                                 
11Some difficulties must be expected in modelling the old cities, since the cartographic materials needed 
for this purpose are rather rare for the period before the modern age. 
12Plan analysis is usually used by urban geographers and comprises different methods of measuring and 
comparing  the plans of settlements.  Areas, lengths, joints, blocks and so on are among the plan features 
which are taken into account in plan analysis.   
13Element analysis is a term specifically used by this research. It expresses the relationship between the 
urban structure and the location of the major buildings and urban spaces, or urban elements, in the city. 
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type of change, the other group, Iranian cities, is a good examples of extreme 
transformation.  
 
In order to select an appropriate group of cities from each category, some basic 
considerations were established: 
• since the selected cities are intended to be the representatives cases of old cities, 
they are expected to have a reasonably long and persistent history, in which the 
traditional structure has been maintained long enough before modern 
transformations. 
• furthermore, it is useful if the structure of the old city can be traced back inside the 
modern city. This has two benefits: it helps in reconstructing and modelling the old 
city, and also facilitates the study of the old core inside the existing cities. 
• a balanced scatter of selected cities, in terms of geographical location, climate, 
people and so on, is helpful in creating a more comprehensive picture of urbanism 
in each region. 
• the selected cases should be able to cover a reasonable range within each category, 
in terms of size, location and historical background. 
• cases with  rich  functional and morphological structures are preferred. Cities not 
only have to convey an acceptable degree of complexity of urban grid, but also 
should contain the major elements of traditional and modern urbanism. 
• since spatial analysis relies on the cartographic sources, the availability of sufficient 
cartographic and documentary sources for the old and new cities is also important. 
• and finally, since the present research focuses mainly on the general characteristics 
of urban structures, exceptional examples -in terms of both traditional and modern 
characteristics- should be avoided. 
 
Regarding the above guidelines and some other considerations,14 six Iranian cities 
have selected for further analysis: Shiraz, Kerman, Qazvin, Hamedan, Kermanshah and 
Semnan. These are all important provincial, historic cities which are located in different 
areas of the country and have different topographical and historical characteristics. 
However, they maintain an acceptable degree of similarity to each other and to other 
conventional Iranian cities.15 Kerman and Semnan are considered as cities of the desert 
margin, whereas, Hamedan and Kermanshah are located within the high mountains, 
                                                 
14The personal knowledge of the author about the selected cities is one of these considerations. 
15 In fact, these six cities are among the most important Iranian cities after Tehran (the Capital), Mashhad, 
Tabriz and Isfahan. Here, a short explanation must be added to explain why the four mentioned cites have 
been excluded in our selection. Tehran is a huge metropolitan city that in terms of size, population and 
historical development is completely different from other Iranian cities. Isfahan, Iranian historic city par 
excellence, is also quite exceptional in terms of its historical evolution and modern development. Finally, 
Tabriz and Mashhad, are rapid-growing industrial cities which have been the subject of various modern 
modifications and lost many significant characteristics of their old cores.  
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and Shiraz and Qazvin are among the cities which are situated on the foothills of 
alluvial valleys. Two of these cities, Shiraz and Qazvin, were once the capital of 
country, and all of them used to be -and still are- the major centres of their regions; 
nonetheless, there is still a good variety of size and socio-political significance among 
them, both in old days and at the present time. It should be mentioned that all six cities 
selected for the research have been involved -though not similarly- in the typical 
process of modernisation which started at the beginning of this century in all the major 
cities of this region. 
In order to select the English cities the same criteria were applied, however, there were 
some special characteristics which shifted the method of selection slightly in this case. 
Apart from London as an exceptional city, two groups of English historic cities could 
be introduced (the industrial cities are excluded)16: the large cities, and the 
medium/small provincial cities. In fact, most of English old cities belong to the second 
category and few cities had emerged as large traditional cities before the 18th century. 
York. Norwich, Bristol, Newcastle upon Tyne and Exeter are the most representative 
cities of the first group. These old rivals, especially the first three, had been competing 
for several centuries to obtain the second political, economic and social position after 
London. Three of these cities, i.e. York, Norwich and Bristol, which strongly fulfil our 
criteria, have been chosen to represent the first group of English cities. Different 
locations, topographies, historical origins and urban formation  as well as significant 
similarities such as size, structure and status, provide the variety needed for a 
comparative study. York is a Roman-based city and the historic capital of the northern 
region, an important secular centre of the church, though it has not experienced such 
flourishing  economic periods as the other two did. Norwich is a Saxon-based and 
unplanned city, the centre of prosperous East Anglia, but it is not as politically 
important as York. Finally, Bristol was the most important port of the west and a 
trading city pioneer in development before and after the Industrial Revolution.17 
 
In order to complete the sample, these cities will be compared with three smaller 
English cities. The fact which simplifies this part of selection is that there is no 
remarkable differentiation -in terms of size, population, status and structure- among 
the small English cities before the 18th century. Therefore, there is a wide range of 
cities which can fulfil our criteria; nevertheless, some cities like Cambridge and 
Oxford, which have been dominated by an exceptional element, such as a university, 
                                                 
16It should be reminded that industrial cities like Manchester, Liverpool and Birmingham started their 
huge expansions from late 18th and especially early 19th century. Even though some of them are 
originally very old cities -such as Manchester, they lost almost all traces of the traditional city after the 
Industrial Revolution, making them unable to comply with our established criteria of case selection. 
17It should be noticed that some especial characteristics -such as the rapid development of Bristol at the 
end of 18th century- inevitably make this city different from the other old cities. This suggests that in all 
comparisons, any misinterpretation which might be caused by these differences has to be considered.  
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have to be excluded. Regarding all these notions, Winchester, Canterbury and Hereford 
are the three cities which have been selected to complete the entire sample. 
Winchester, the ancient Capital of England was planted by the Romans and during 
Middle Ages had retained its importance as a cathedral city and political centre. 
Canterbury, Roman-Saxon planted, had a more organic structure in the medieval 
period and was one of the most important religious as well as commercial centres of 
medieval England. Located on the old Western borders, Hereford was initially a 
military settlements after the Saxons, but later became an important trading centre in 
the West. In the modern period all these cities witnessed a normal and gradual process 
of growth and change. 
 
1.6. STRUCTURE OF THE ARGUMENT AND THE LAYOUT OF THE THESIS 
 
The research questions introduced in the third section of this chapter were developed 
around three major themes: the old city as it was, the old city as it is now, and the 
consequences of change and growth. Three chapters will be developed around these 
three themes to make the skeleton of the thesis. A chapter on the history and 
characteristics of the selected case studies, a literature review, the introductory chapter, 
and the concluding chapter are the other parts of the thesis. Accordingly, the thesis is 
based on seven chapters, each of which focuses on a major field of content (table 1.1). 
These chapters also make contributions to other aspects of the argument. In this way 
each individual chapter has a major task to deliver, but meanwhile it develops some 
overlaps with the other chapters. These overlaps increase the links between chapters 
and reduce the unnecessary concentration of materials in individual chapters. 
 
 
           the main body of research  
        
           special themes    organic 
cities 
modernisa 
tion 
conserva 
tion 
 
                       chapters 
 
 
 
fields of content 
Chapter 
1 
Chapter 
2 
Chapter 
3 
Chapter  
4 
Chapter 
 5 
Chapter 
 6 
Chapter 
7 
 
problems & 
Questions 
••       
methodology •• ••      
literature review  •• • • • •  
case introduction   ••  •   
analysis, comparison    •• •• ••  
conclusion    • • • •• 
 
• or contribution 
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    • nor contribution 
 
Table 1.1: The structure of the thesis. Each chapter has a major field of content, but it also contributes to 
other fields as well. The discussions in the main body of research are concentrated around three special 
themes. 
 
The current first chapter (the introduction and problem definition), is followed by the 
second chapter  which is dedicated to a literature review on the topics which have the 
closest affinity with the content of the thesis. Because of the diversity of subject matter, 
it has been decided not to cover all the literature in an individual chapter. The topics 
which are directly related to the subjects of the main chapters -i.e. arguments on 
history and origins, traditional or organic cities, modernisation, and conservation- will 
be reviewed at the beginning of each relevant chapter. This not only decreases the 
volume of the literature review chapter, but makes a helpful introduction to the other 
chapters by a short review of the pertinent area of knowledge. Therefore, the content 
of the second chapter is mainly concerned with the major issues that are closely related 
to the lines of this research within a larger context of urban studies. 
 
Chapter two is composed of five main sections. The first part investigates the 
fundamental problem of space and its relationship with society. Unlike the rest of the 
thesis, this is an approach from the standpoint of sociology and anthropology toward 
the space and spatial organisation of the city. The intention of presenting this section is 
to establish a foundation for the further discussions that attempt to find links between 
spatial concepts and social reproductions throughout the thesis. The second argument 
focuses more on the architecture of the city. This looks at the works of urban architects 
who are concerned with the composition of the urban artifacts composed by volumes, 
forms, spaces and elements. These views will be expanded in the next section, where a 
more diverse approach toward urban structure is discussed. The approaches of urban 
geographers and urbanists who investigate the perception of urban structure are 
among the work discussed in this section. In the fourth section, however, the theories 
and methodologies that have a closer kinship with the content of this thesis are 
reviewed. The major characteristic of these approaches is the tendency toward creating 
more advanced methods of morphological and spatial analysis, and avoiding a 
simplistic description of urban structure. The last section of the chapter is entirely 
devoted to the methodology adopted by the research, i.e. space syntax. In this 
argument the theoretical concepts and technical methods of space syntax, which are 
reflected in the work of the scholars associated with this theory, are assessed. This is 
also an introduction to syntactic terms, methods and techniques which are used in the 
following chapters of the thesis. 
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Chapter three attempts to present the spatial, social and historical information that is 
needed for the rest of the thesis, especially the arguments on the old cities. Being a 
complementary chapter, this chapter is not part of the main body of research, but any 
analytical investigation in the following chapters needs it as a source of data and 
clarification. The argument is divided into three major areas. In the first section the 
concept of the old or traditional city is discussed through an investigation of socio-
political and culturo-economic properties of Iranian and English old cities. In the next 
section all the twelve cities selected for the research are introduced. This includes a 
brief account of the location, history and urban form of the traditional cities.18 In the 
last part of this chapter an attempt is made to construct the raw axial models 
(unanalysed) of all the traditional cities by using an appropriate collection of maps and 
other documents. It is shown, however, that building spatial models of old cities, 
especially when the model needs precise cartographic representations, is not always 
easy. It is suggested in the closing section of this chapter that through an appropriate 
method of reconstruction based on using old and present maps and information, axial 
models can be used to model cities that have lost many traces of their old form. This is 
not only manipulating the cartographic data, but also is contributing toward 
producing data, or creating phenomena in Hacking's terms. 
 
The fourth chapter sets out to reveal the fundamental characteristics of traditional 
cities through a comparative analysis. Because of the nature of old cities selected in this 
research, this chapter is able to make contribution to the study of an important 
category of urban systems, the 'organic cities'. Therefore, the study of traditional urban 
structure in this research is also  accompanied by a detailed investigation of organic or 
natural cities. In the opening discussion, the theoretical and practical aspects of organic 
urban form will be discussed. This includes history, evolution and impacts of organic 
urbanism. After this theoretical introduction, analytical investigation will be pursued 
which aims to reveal the deep properties of the urban grid and its relationship with the 
life and function of the old city. The presentation begins with simple spatial analysis 
and progresses toward a more complicated syntactic analysis and eventually toward 
an attempt to find the relationship between the spatial structure and other aspects of 
the urban system. This pattern will be preserved in the following two main chapters. 
 
The first analytical argument in the fourth chapter concerns measurement and 
comparison of plan features, such as area, blocks, size and so on. Being simple and 
clarifying, plan analysis is able to provide some basic understanding of urban 
                                                 
18In order to avoid a long discussion on history and other characteristics of our cities, this chapter is 
mainly focused on the period before the modern transformations. The history and specifications of these 
cities after modern interferences are left for to the chapter on  modernisation, i.e. chapter 5. 
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morphology that can be used to complete the understanding of the more complicated 
analysis undertaken afterwards. For instance, plan analysis suggests some close 
morphological features which define the underlying rules -or genotypes- of spatial 
organisation. The genotypical characteristics of the organic cities will be pursued 
further in the following section, where all syntactic measures and numeric outputs of 
axial analysis are compared and discussed. Although the numeric values are very 
helpful in establishing a framework of comparison, they lack the power of graphical 
representations in revealing the spatial phenomena. The ability of space syntax 
analysis in providing analysed maps of cities is used in the next discussion to 
demonstrate the morphological patterns of the selected cities. The usefulness of 
syntactic map is not limited to axial models. By superimposing these analysed maps 
on the other maps of cities -such as geographical maps- we will be able to study the 
relationship between the spatial structure and other attributes of the city. Part-whole 
relationship and definition of the urban structure based on local/global correlation is 
the theme of the next section of this chapter. Unlike the simple plan analysis, this type 
of analysis enables us to study the urban configuration at both a local and global level, 
and more importantly, to study how these two type of configuration are correlated. 
 
The closing argument of the fourth chapter is what we may call 'urban element 
analysis'. In this analysis the major urban elements -i.e. urban spaces and buildings 
which accommodate the principal activities of the city- are identified and 
superimposed on the syntactic maps at both local and global levels. In this way the 
relationship between the urban elements and the spatial configuration of the system 
can be studied. This offers a method not only to deepen configurational understanding 
but also to investigate the relationship between the pure spatial structure and the non-
spatial attributes of the city such as function, movement and so on. What makes this 
approach sensible is that urban elements are not pure spatial entities. They are also 
capable of conveying other types of attributes from other layers of information in the 
city: they accommodate functions and land-uses, they generate movement and they 
attract formal and cultural values. By this, the thesis attempts to stretch the boundaries 
of the research toward a socio-functional dimension.  
 
The fifth chapter opens a new argument which is intended to provide the response to 
the second major question of the thesis, i.e. modernisation and its influences on the 
urban grid. In the beginning of chapter the historical origins and implications of 
modernisation after the Industrial Age are brought into focus. This section presents a 
detailed explanation of the roots of the phenomenon introduced in the problem 
definition chapter. This is followed by an even more detailed description of the issue in 
Iranian and English cases, including the historic core of each individual city in its 
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present form and the transforming elements of modernisation inside and outside the 
core. After building up this initial insight, the analysis begins with reviewing plan 
analysis, syntactic measures, analysed maps of spatial configuration, and finally, the 
part-whole approach to the structure of the urban grid. 
  
The difference between the analysis in this chapter and the previous chapter is that the 
analysis in the fifth chapter distinguishes between two major areas in the city: the 
historic core and the rest of the city. This is one of the most important interests of this 
chapter to demonstrate the morphological differences and similarities between the core 
and the rest of city, but more importantly, to see and analyse how the modern spatial 
interventions affect the structure of the historic core in the context of the city as a 
whole. An important ingredient of the previous chapter, the analysis of urban 
elements, however, is left to the sixth chapter, where a complete comparison between 
the old city in its traditional form and the historic core in today's modern city is 
performed. The closing section of the fifth chapter presents another type of analysis, 
the analysis of the 'dominant retail activities' in the urban grid, which attempts to link 
the pure spatial findings with some actual behaviours of the urban system.  
 
A more detailed examination of the historic cores in modern and traditional forms is 
undertaken in the sixth chapter. This study not only completes our understanding of 
modernisation and change in historic cities, but also contributes to the understanding 
of another important urban theme, 'urban conservation'. In the beginning of the 
chapter the history and origins of urban conservation are discussed, accompanied by a 
review of ideological and theoretical approaches to this subject. This also concerns the 
methods of studying and implementing conservation ideas at different periods and in 
different places in the world. The analytical sections which follow the first argument 
use the same methods of analysis adopted in the previous two chapters, i.e. plan 
analysis, syntactic measures, analysed maps of spatial configuration, and the structure 
of the urban system created by part-whole interactions. These layers of analysis, 
however, focus mainly on the historic core and investigate how the traditional city has 
been transformed and what the spatial consequences of physical interventions are.   
 
The conclusion of the sixth chapter brings the 'urban elements analysis'  back to the 
discussion in order to substantiate the pure spatial findings with more realistic aspects 
of life in historic cities. Two groups of urban element are identified and superimposed 
on the syntactic maps: the traditional elements, such as cathedrals, Friday mosques, 
market place and the bazaar; and modern elements, such as city halls, libraries, 
shopping centres, department store and so on. The relationship between the location of 
these elements and the spatial structure, is compared between Iranian and English 
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cities on the one hand, and between modern and traditional situations of each city 
type, on the other hand. These comparisons reveal the influences of spatial change on 
the pattern of life and activity in historic cores. Accordingly, a new approach toward 
the process of study, decision making and design is proposed in the conclusion of the 
chapter. This approach considers the historic core as a spatial system which can be 
altered by interference in all its components. Therefore, conservation is not about 
preserving individual places; it is more about preserving -or rather evolving- the 
underlying rules which put together the components of the historic urban system. 
 
The last chapter of the thesis is the final conclusion and discussion which draws 
together all the previous discussions. In this chapter the questions and hypothetical 
understandings, set in the problem definition chapter, are reviewed in the light of the 
analytical investigations. The chapter presents the findings of the thesis which can be 
regarded as new contributions to this field and connects the results of the work to 
other relevant issues in the larger context of urban studies. The abilities of the adopted 
methodology in comparison to other methodologies, the appropriateness of the case-
study selection for other research of this kind, and the success of the work in reaching 
some substantial answers to the problems of urban environment are among the issues 
that can be addressed.  
 
In the end there is a place in the final chapter for speculation on the analytic findings. 
This implies, for instance, how the process of decision-taking and policy-making can 
be influenced by these results in cities as general or in  historic cores as specific urban 
sectors. The need for spatial studies in any type of urban intervention in cities, 
especially when it concerns the sensitive areas of the city centre, is another issue which 
will be addressed. This need will be extended to the issue of design in cities, whether 
as a design for new settlements or a design that changes the existing fabric. Designers 
can be more successful if they rely on systematic research of this kind rather than pure 
intuition. The last point of speculation is about conservation. The thesis can provide 
the basis for the suggestion that urban conservation is about preserving a part of a 
dynamic system. To maintain the valuable characteristics of any area of the city we 
have to see it as a part in a system which interacts internally and externally. Therefore, 
both the whole system, the parts, and the relationship between them should be 
analysed and understood. The thesis concludes with the suggestion that conservation 
is something above preserving specific places and buildings; it is rather a process to 
maintain the 'spirit of place', i.e. relationships and configuration within the parts and 
to whole of the urban structure. 
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CHAPTER 2:  
 
 
 
 
 
URBAN STRUCTURE UNDER SCRUTINY;  
A GENERAL REVIEW OF ISSUES, APPROACHES AND METHODOLOGIES 
 
 
 
 
 
               
 
 
 
 
 
INTRODUCTION 
 
In the preceding chapter four major themes of the thesis were introduced: the 
transformation of old cities through history; the logic and structure of organic cities; 
the transformation of urban centres under modernisation; and finally, the spatial 
change of old cores and conservation. Each of these subjects will be pursued in an 
individual chapter, where a review of literature will initiate the discussion in the first 
place. This not only reduces the volume of the literature reviewed in this chapter, but 
also enables the thesis to facilitate access into the analytical discussions of each of the 
chapters that follows. However, in keeping with the nature of the work, there are some 
general issues which the thesis is associated with, and reviewing them will clarify how 
the work presented in this thesis is related to a wider field of urban studies. Although 
a major part of the literature review will be distributed in different chapters, the field 
of knowledge this work is associated with is still broad enough to force us to be 
selective in choosing the subjects for discussion as well as the pieces of work to be 
reviewed. Here, in order to avoid an unnecessarily long discussion, the chapter will 
focus on some prominent types of work which are usually acknowledged to be typical 
of the best approaches within their field of study. This means that some types of work, 
which are not significantly related to the major lines of the research, inevitably have to 
be excluded in this review.  
 Chapter 2: Urban Structure under Scrutiny 
 
   
    
 28 
The chapter is divided into five major sections. The argument will be initiated by a 
brief discussion on society and space, in response to a major rhetoric embedded in this 
thesis that society and space are intrinsically linked. However, there is no intention to 
extend this work toward a major sociological investigation. The second section put its 
emphasis on another important concern of the thesis, the issue of city architecture and 
the elements of urban space. This views the urban structure from the point of view of 
urban architects and the urbanists who believe in the significance of the composition of 
urban space. The following section will attempt to gather a collection of urban studies 
which seek meaning in urban structure through the investigation of urban features and 
characteristics, without any special concern for the architectural composition. This type 
of literature covers the works of urban geographers, as well as other urbanists who are 
interested in urban form and perception. The fourth section is mainly concerned with 
the theories and methodologies which develop more advanced methods of 
morphological and spatial analysis. These are the types of approach which attempt to 
go beyond simple description of urban systems and endeavour to establish some 
analytical method for urban studies. Finally, the last section, which in fact emerges 
from the previous discussion, will focus more intensively on the both theoretical and 
methodological aspects of the methodology adopted in this research, space syntax, to 
provide the foundation of the analysis in the subsequent chapters. Again, in this 
section the general issues will be addressed and the detailed discussions of the theory 
and methods will be left to the appropriate places in succeeding chapters.  
 
2.1. THE PROBLEM OF SPACE AND ITS ASSOCIATION WITH SOCIETY  
 
Although the problems, objectives and expected results of this research all have a 
spatial nature, and a comprehensive sociological review is not within its scope and 
interests, it is always an underlying notion in this work that spatial investigation is not 
an abstract analysis that is independent of society. In fact, the thesis approaches society 
from the spatial side. However, in order not to be biased in approaching the issue just 
from one side, it is useful to see briefly how the other side encounters the problem. 
 
In the beginning this argument might seem quite obvious. Human civilisation begins 
with spatial formations, and society, even in its non-civilised form, is in continuous 
interaction with the environment, i.e. the spatial context, considered as either built-
form or natural habitat. Society could have rural, urban, regional or any other 
dimension, but even in the information era it is still difficult to imagine a society 
without a physical conveyor.1 However, when it comes to a sociologist's or spatial 
                                                 
1The concept of virtual societies, such as Internet users, is too new to be considered as a serious issue in 
our discussion. It will be interesting to see how contemporary or future sociologist deal with this problem. 
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theorist's point of view, unexpectedly it seems that there have not been enough efforts 
on both sides to provide strong links between the society and space.  
 
Probably, a significant imprint of sociologists on the spatial aspects of society can be 
found in the works of 'structural' sociologists such as Durkheim and Mauss. This 
association might have been created by the implications of the social structure itself. 
Unlike 'social relations', which consist of raw materials, 'social structure' comprises 
models with formal properties which are independently comparable. Structure needs 
to fulfil several requirements: it exhibits the characteristics of a system; it provides the 
possibility of ordering a series of transformations; it gives the possibility of prediction; 
and finally it makes all the observed facts intelligible (Levi-Strauss 1993, 279). Therefore, 
the notion of space, as a major attribute of human activity, cannot be excluded in 
structural sociology. Extracting a direct discussion on space from the works of a 
structuralist sociologist such as Durkheim, however, seems not to be a simple task. 
Hillier and Hanson believe that although Durkheim does not make a direct study of 
the spatial associations of society, his general sociology, especially when he sets out his 
idea of social solidarity, is profoundly spatial (Hillier and Hanson 1984, 18).  
 
Durkheim derives his idea of social solidarity from the links between the 'personal 
conscience', which contains the states which are personal to each of us and characterise 
us, and the 'common conscience' which has this definition: "the totality of beliefs and 
sentiments common to average citizens of the same society forms a determinate system which 
has its own life; one may call it the collective or common conscience (Durkheim 1968, 79)." If this 
relationship is based on samenesses and is born of resemblance, Durkheim calls it 
'mechanical solidarity'.  
"This solidarity does not consist of only in a general and indeterminate attachment of the 
individual to the group, but also makes the details of movement harmonious. In short as these 
collective movements are the same, they always produce the same effect (Durkheim 1968, 106)."  
'Organic solidarity', in contrast, is based on interdependence through differences, or 
the conflict between the personal and agreed rights:  
"In effect, individuals are here grouped, no longer according to their relation of lineage, but 
according to the particular nature of the social activity to which they consecrate themselves. 
Their natural milieu is no longer the natal milieu, but the occupational milieu. It is no longer 
real or fictitious consanguinity which marks the place of each one, but the function which he 
fills (Durkheim 1968, 182)."  
This latter solidarity, Durkheim states, results from the division of social labour, a 
principle which is lacking in the former solidarity. 
The conceptualisation of Durkheim's ideas in spatial terms, however, is not as 
profound as the ideas themselves. He does not develop the principle of spatiality in 
                                                                                                                                              
However, in spite of the huge advances in telecommunication technology in recent years it has been 
experienced that the spatial aspects of the human society have not been overwhelmingly affected, at least 
as much as some futurists would have imagined.  
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societies, but he refers sufficiently to different formations of settlements under their 
social solidarity. In primitive societies, where the division of labour is not observed, 
the disposition and configuration of society varies:  
"Sometimes, they [clans] are simply juxtaposed so as to form a linear series; such is the case 
among many of the Indian tribes of North America. Sometimes -and this is a mark of a more 
elevated organisation- each of them is involved in a much greater group which, formed by the 
union of several clans, has its own life and a special name. Each of these groups , in its turn, can 
be involved with several others in another aggregate still more extensive, and from this series 
of successive involvement there results the unity of the total society. ... These societies are such 
typical examples of mechanical solidarity that their principal physiological characteristics come 
from it (Durkheim 1968, 178)."  
But the societies of organic solidarity produce a different system:  
"They are constituted, not by a repetition of similar, homogenous segments, but by a system of 
different organs each of which has a special role, and which are themselves formed of 
differentiated parts. Not only are social elements not of the same manner, but they are not 
arranged in the same manner. They are juxtaposed linearly as the rings of an earthworm, nor 
entwined one with another, but co-ordinated and subordinated one to another around the same 
central organ which exercises a moderating action over the rest of organism (Durkheim 1968, 
181)."  
These passages are quoted from Durkheim at this length not only to show the extent of 
his encounter with the problem of space, but also to demonstrate the limitations of 
spatial concerns in structural sociology.  
 
Some theoretical sociologists, such as Anthony Giddens, add new dimensions to 
structural sociology and call it 'structuration theory':  
"Most forms of structural sociology, from Durkheim onwards, have been inspired by the idea 
that structural properties of society form constraining influences over action. In contrast to this 
view, structuration theory is based on the proposition that structure is always both enabling 
and constraining, in virtue of the inherent relation between structure and agency (Giddens 
1993, 169)."  
By admitting the failure of social scientists to construct their ideas around the modes 
by which social systems are constituted across time-space, Giddens attempts to brings 
back the notion of space to social structure through the conceptualisation of order. By 
criticising the formulation of time-geography, presented by geographers like 
Hägerstad (Hägerstad 1975), Giddens replaces the notion of 'place' with the broader 
concepts of locale and presence availability. The term 'place', he believes, cannot be used 
in social theory simply to designate a 'point in space'; he would rather use the concept 
of locale for identifying the contextuality of the society. In his definitions: "Locales refer 
to the use of space to provide the setting of interaction, the setting of interaction in turn being 
essential to specifying its contextuality (Giddens 1993, 118)." 
 
Locales in Giddens's theory are crucial in providing the place of systematic 
interactions, and the major characteristic of these locales is that they are regionalised 
within themselves at all levels:  
"Locales may range from a room in a house, a street corner, the shop floor of a factory, towns 
and cities, to the territorially demarcated areas occupied by nation-states. But locales are 
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typically internally regionalised, and the regions within them are of critical importance in 
constituting contexts of interaction (Giddens 1993, 118)."  
Contextuality in this sense, is Giddens's strongest contribution to the spatiality of 
society: "Context thus connects the most intimate and detailed components of interaction to 
much broader properties of the institutionalisation of social life (Giddens 1993, 119)." 
Therefore, Giddens make a strong connection between society and space through the 
notion of context, which is the locale of social interaction, on the one hand, and the 
locale of spatial regionalisation, on the other hand. This is a large step forward from 
the works of Durkheim and other structuralist sociologists, but the notion of space and 
spatial structure is still an indirect property of society hidden in the notion of context, 
which does not appear as an inherent and co-existent element of society. 
 
Some structural anthropologists, such as Levi-Strauss, have also attempted to 
encounter the problem of space and society. Levi-Strauss rejects the attacks of some 
anthropologist like Kroeber against the notion of structure. He defines the objective of 
social-structure studies as the understanding of social relations with the aid of models, 
and recommends it since "... the formal properties of which [structures] can be compared 
independently of their elements (Levi-Strauss 1993, 284)." He believes it is impossible to 
conceive social structures outside a common framework: "Space and time are the two 
frame of reference we use to situate social relations, either alone or together (Levi-Strauss 1993, 
289)." Levi-Strauss pays tribute to Durkheim and Mauss for drawing attention for the 
first time to the variable properties of space which are necessary to understand the 
structure of several primitive societies. However, he admits how limited the attempts 
toward linking society and space are: "There have been practically no attempts to correlate 
the spatial configuration with the formal properties of the other aspects of social life (Levi-
Strauss 1993, 291)"; and regrets: "This is much to be regretted, since in many parts of the world 
there is an obvious relationship between the social structure and the spatial structure of 
settlements, villages or camps (Levi-Strauss 1993, 291)."  
 
Space and spatial configuration in Levi-Strauss's opinion is an objective formation of 
the social life, though not an exact image of it:  
"These few examples [plains Indians of America, Ge villages of Brazil, and Pueblo tribes] are 
not intended to prove that spatial configuration is the mirror image of social organisation but 
call the attention to the fact that, while among numerous people it would be extremely difficult 
to discover any such relation, among others (who must accordingly have something in 
common) the existence of a relation is evident, though unclear, and in a third group spatial 
configuration seems to be almost a projective representation of the social structure. But even 
the most striking cases call for a critical study; for example, this writer has attempted to 
demonstrate that, among the Bororo, spatial configuration reflects not the true, unconscious 
organisation but a model existing consciously in the native mind, though its nature is entirely 
illusory and even contradictory to reality. Problems of this kind (which are raised not only by 
the consideration of relatively durable spatial configuration but also in regard to recurrent 
temporary ones, such as those shown in dance, ritual, etc.) offer an opportunity to study social 
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and mental processes through objective and crystallised external projections of them (Levi-
Strauss 1993, 292)." 
 
This is a mush stronger approach than the structural and structuration sociologists, 
bringing up the spatial properties of society as an important aspect of it, and also 
suggesting that spatial studies are an important way of understanding more about 
society. However, this type of approach still has two major problems. Firstly, by 
treating space as the 'external projection' of society, as Hillier and Hanson put it, this 
approach envisages space as a by-product of society, and not as an independent 
component: "By clear implication this denies to space exactly that descriptive autonomy that 
structuralist anthropology has sought to impart to other pattern-forming dimensions of society-
kinship system, mythologies, and so on (Hillier and Hanson 1984, 5)." By ignoring the lack of 
exact correspondences between spatial domains and social types, the structural-
anthropologist approach also degrades space to a 'mechanical' model, whereas due to 
the complexities of space, common sense recognises that space is at least a 'statistical 
model' (Hillier 1996a, 242).2 The second problem is that even if space is accepted as a by-
product of the society, the Levi-Strauss type of approach is not eventually able to show 
a definite way of correlating the spatial configuration with the formal properties of 
social life. This is partly because of the fact that a correlation is sensible when two 
autonomous factors -and not one as a reflection of the other- are correlated, but the 
more important reason is that in an anthropological approach, as well as the 
sociological approach, no effort has been made to investigate and analyse space as the 
true locus of societies. 
 
According to the above discussion, it seems that sociologists have left the task of 
correlating spatial configuration with society to spatial theorists (such as architects, 
urbanists and geographers), but the approach from the other side has not been more 
successful to develop sufficient links between space and society. Thomas Markus 
admits: "Despite the evident social role of buildings, the boundaries of architectural discourse 
are drawn so as to exclude it. ... Frampton, Vidler, Girouard and Fortier have all broken new 
grounds from within architectural scholarship; Lefebvre, King, Hillier and Hanson and Eco 
from outside. But we are a long way yet from generally accepted social theories about 
buildings (Markus 1993, 26)." Even the works done under the subject of 'building types', 
Markus adds, have remained mainly descriptive and types are seen as the results of 
contextual forces, and not as generators of social change. He introduces idealist 
architectural historians, such as Paul Frankl, as one of a few relevant approaches in 
this field through 'purposive intention' theory or recognising the buildings as the 
                                                 
2According to Levi-Strauss: "A model the elements of which are on the same scale as the phenomena will 
be called a 'mechanical model'; when the elements of the model are on a different scale, we shall be 
dealing with a 'statistical model' (Levi-Strauss 1993, 283)." 
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'theatre of human activity' (Markus 1993, 27). However, Markus points out later that 
according to Frankl the relation between society and space is through intention, and 
since this can never be known, even Frankl's type of linkage seems contradictory to 
itself (Markus 1993, 28). In fact, until recently the significant approaches from spatial 
studies toward social concepts have been fairly limited.   
 
What is the problem then. Why is the correlation between these two discipline, space 
and society not easy when they are obviously in an intuitive and sensible interaction? 
Hillier and Hanson detect the problem through the criticism of a range of approaches 
which tend to see the problem as the correlation between a separate subject of society 
and an object of environment: "they do not first conceptualise buildings as carrying social 
determination through their very form as subjects (Hillier and Hanson 1984, 8)." In the case of 
the 'territoriality' theory for instance, which is based on the idea that each individual 
claims and defends a clearly marked 'territory', they believe the theory traps itself into 
the assumption that human beings behave in just one spatial way and therefore the 
theory cannot be used for revealing the differences in spatial configuration (Hillier and 
Hanson 1984, 6). They argue that the approaches of 'semiologists' are also problematic:  
"the semiologists for the most part are attempting to show how buildings represent society as 
signs and symbols, not how they help to constitute it through the way in which the 
configurations of buildings organise space (Hillier and Hanson 1984, 8)."  
Even less generalised approaches, such as 'cognitive' theory, which attempts to 
investigate spatial order through individual biological organisms, is still more about a 
useful method and not a theoretical foundation which can facilitate the spatial 
understanding of society or the social understanding of space.  
 
By the aid of the above arguments Hillier and Hanson have developed an approach 
which seems to respond more sensitively to the enigma of society and space.3 
According to this approach these two concept, space and society, have to be seen as an 
amalgamated entity, both conveying the inherent elements of each other: "Society must 
be described in terms of its intrinsic spatiality; space must be described in terms of its intrinsic 
sociality (Hillier 1973, 26)." It does not mean that a society simply exist in space. It rather 
means that society evolves through space and takes on a spatial formation. This 
formation includes the arrangement of people in relation to each other, as well as the 
arrangement of space itself by means of its components in order to give definite 
patterns to the physical locus of society (Hillier 1973, 27). By this approach a big step is 
taken toward a social theory of space which accounts for two important notion:  
"... first for the relations that are found in different circumstances between the two types of 
spatial order characteristics of societies -that is the arrangement of people in space and the 
                                                 
3This issue was initially formulated as 'man-environment paradigm' in an early paper by Hillier and 
Leman (Hillier 1973).  
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arrangement of space itself- and second it would show how both were a product of the ways in 
which a society worked and reproduced itself (Hillier 1973, 29)."  
 
Although, as mentioned before, there is no intention in this thesis to orient the 
discussion towards an intensive sociological study, a theoretical basis such as the 
Hillier and Hanson's space syntax seems to be a necessary element of this research. 
Insofar as a 'social logic of space' or a 'spatial logic of society' is the basis of the work, 
the spatial -as well as social- findings based on analytical methods lose their abstract 
meaning and become integrated into the reality of human activity. According to this, 
spatial findings are able to contribute to other aspects of society, such as history, 
economy, politics and so on, which in return enable the researches on other disciplines 
to contribute to space and its properties. We will continue a more intensive 
investigation of space syntax in the final part of this chapter, but before that there are 
some important issues which are needed to be reviewed. In these arguments we return 
to our major area of interest, space and spatial approaches.  
 
2.2. UNDERSTANDING THE CITY THROUGH ITS ARCHITECTURE AND SPATIAL 
COMPONENTS 
 
The problem of space is not limited to its association with society. Even in their own 
terms the interpretations of spatial organisation of buildings and cities are not 
sufficiently transparent. Although there is a wide range of writing on architectural and 
urban issues, only in a few of them have architectural or urban structures been 
addressed as a system of correlated spaces. Instead, the understanding of architectural 
and urban styles has been limited to the characteristics of architectural forms, 
constructions and ornamentation. Function, as an important ingredient, enters the 
realm of architectural and urban studies mainly after the Industrial era and especially 
after 20th century modernism, but investigation oriented toward the space and spatial 
constitution of the built environment are predominantly the products of the post-
modern period. However, there are some exceptional early approaches in this 
direction in the late 19th century. Among them, the work of Camillo Sitte has been 
influential, especially in the German-speaking theoretical environment. 
 
As the tittle of his book The Art of City Building signifies, Camillo Sitte is quite 
enthusiastic about the contribution of art to making cities: "The science of technician will 
not suffice to accomplish this [a secure and happy city]. We need, in addition, the talent of 
artists (Sitte 1945, 1)." However, the meaning of artistic formation in Sitte's work is not 
concerned with abstraction and ornamentation. It has more to do with spatial 
relationship and composition:  
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"We wish to seek out, as technicians and artists, the elements of composition which formerly 
[for instance in Middle Ages and Renaissance era] produced such harmonious effects, and 
those which today produce only loose and dull results (Sitte 1945, 2)."  
In his investigation of urban space, Sitte focuses only on urban squares, and other 
components of spatial structure, such as streets, are insignificant in his work. 
However, a major characteristic of his theory is that he sees the square in the context of 
its surroundings, buildings and urban elements (fig. 2.1). He also admits that urban 
spaces are for the use of people, as they used to be in the old times:  
"it was there that traffic was most intense. That is where public festivals and theatrical 
presentation were held. There it was that official ceremonies were conducted and laws 
promulgated (Sitte 1945, 8)."  
 
   
 
  Figure 2.1: Some examples of urban square study and analysis by Camillo Sitte (Sitte 1945). 
 
Sitte continuously criticises late 19th century (or modern in his word) urban building 
for its lack of attention to spatial and artistic composition, as well as to people, by 
creating dull and uncomfortable places for people:  
"There is a surprising contrast in modern times between the art of building cities and the 
development of other arts, including architecture. Town building has gone its own obstinate 
way oblivious to everything around it (Sitte 1945, 53) ."  
This is why he stresses the idea that we should go back and analyse the great works of 
urban building in the past and derive some lessons which could be used any time to 
create a better city:  
"If, then, we wish to rediscover the free inventiveness of the old masters and react against the 
inflexible geometrical principles of their successors, we must take an effort to follow the paths 
over which our ancestors went by instinct ... (Sitte 1945)."  
In order to deliver this, in the first seven chapters of his book Sitte analyses a large 
number of important old urban spaces in Europe. Following this he extends the 
argument to modern urban building, still using his analytical point of view.  
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Although one should admit that Sitte has had a great influence on the ways of thinking 
about cities, his work can still be criticised for several reasons. Despite his great faith in 
ancient works, he cannot derive too many actual principles out of them. The free centre 
in urban squares, the preferable location of monuments and fountains, and the 
principle of 'enclosure' are some of these few results. He also admires many things, e.g. 
irregularity, but when it comes to conclusions and suggestions, his findings do not 
seem substantial. While dealing with space and spatial composition, his work also 
lacks a spatial theoretical basis, as well as a systematic method of analysis. However, 
as a pioneer in his field, several merits have to be given to Sitte's work. Unlike many 
other theoreticians, he recognises space and spatial elements as a significant material 
of urban study. He also demonstrates a sensible way of understanding the past and 
applying it to the present and future. Finally, he is able to suggest spatial analysis as a 
relevant and applicable approach in urban study. These assets become even more 
valuable when one bears in mind the period in which Sitte published his book: the 
closing years of the industrialised 19th century and the beginning of the first half of the 
20th century which was going to be dominated by the Modern Movement. In fact, an 
active return to Sitte's ideas did not take place before the start of major criticisms of the 
modern urban approach. 
 
The inventions of the pre-modern urban designs, such as Tony Garnier's Cité 
Industrielle, influenced modern urbanism toward a new interpretation of urban 
structure. As Le Corbusier the grand master of the Modern Movement acknowledges, 
Garnier made a significant contribution to a type of urbanism which later was 
recommended by the CIAM Athens Charter of 1933 (Frampton 1980, 103). The concept 
of urban structure in the designs of great architects of this era, such as Ville Radieuse 
designed by Le Corbusier and Jeanneret, was transformed to a geometrical grid for 
transportation stuffed with major functional zones. The 'anti-street' as well as 'anti-
spatial' vision of the Modern Movement led to plans, such as the Plan Voisin proposal 
for Paris, which gave rise to modern ideas for cities. In these systems functional 
separation, the 'essential joys' of sunlight and green and the priority for 'speed' 
established new principles which were significantly different from the principles that 
former urban theorists, such as Sitte, had tried to address in their work. A return to the 
spatial understanding of urban space begins after the major movement which criticised 
modern urbanism in the second half of the 20th century, when urban architects such as 
the Krier brothers, Giorgio Grassi, Colin Rowe and Aldo Rossi brought back the issues 
of city architecture and spatial organisation into urban discussions. 
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Aldo Rossi in the beginning of his influential book, The Architecture of the City (Rossi 
1982), puts the emphasis on the spatial nature of the city by introducing the city as an 
artifact. He applies this concept to both the city as a whole and as parts:  
"first, the city seen as a gigantic man-made object, a work of engineering and architecture that is 
large and complex and growing over time; second, certain more limited but still crucial aspects 
of the city, namely urban artifacts, which like the city itself are characterised by their own 
history and thus by their own form (Rossi 1982, 29)."  
By adopting the theory of permanences, he argues that some elements in the city artifact 
tend to be more permanent or persistent. through these elements the past could be 
experienced now: "These persistences are revealed through monuments, the physical signs of 
the past, as well as through the persistence of a city's basic layout and plans (Rossi 1982, 59)." 
From this point the importance of morphology, defined as a description of the forms of 
urban artifact, appears in Rossi's theory. Rossi defines the structure of the city by two 
major elements: dwelling areas and primary elements. He explains that the concept of 
study areas or dwelling areas is insufficient by itself to characterise the formation and 
evolution of the city. To the concept of area must be added the totality of specific urban 
elements that have functioned as nuclei of aggregation: i.e. primary elements (Rossi 
1982, 86). In this sense, monuments are always primary elements, but primary elements 
are not only monuments, they are those elements capable of accelerating the process of 
urbanisation in a city.  
 
Rossi's discussion on 'the architecture of the city' includes two important notions: locus, 
and collective memory. Locus is the relationship between a certain specific location and 
the buildings that are in it, or where the plurality of urban artifacts ends and their 
singularity starts (Rossi 1982, 106). This idea has been completed by the collective 
nature of human psychology and defining the city itself as the collective memory of its 
people. The interpretation of history seen as collective memory has a great influence 
on Rossi's theory: "the union between the past and future exists in the very idea of the city 
that it flows through in the same way that memory flows through the life of a person" and in 
this sense: "the city is the locus of collective memory (Rossi 1982, 130)."  
 
Another important argument in Rossi's work is the issue of type and typology as 
fundamental ideas for determining urban structures. He defines type as something 
"associated with a form and a way of life, although its specific shape varied widely from 
society to society (Rossi 1982, 40)"; and typology as "the study of types of elements that cannot 
be further reduced (Rossi 1982, 41)." He believes that the concept of type has been either 
avoided or displaced in many past studies in this field, and from this point he starts 
his attacks on modern urbanism. The main criticism of modernism, in Rossi's opinion, 
is the explanation and classification of urban artifacts in terms of function - which he 
calls naive functionalism- and the reduction of the notion of type "to a simple scheme of 
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organisation, a diagram of circulation routes, and architecture is seen as possessing no 
autonomous value (Rossi 1982, 46)."  
 
Several credits have to be given to Rossi's work. First of all, he returns the physical and 
spatial understanding of the city to a respectful level again. He also achieves to 
construct a theoretical basis for the spatial formation of the city which lacks the 
disabilities of the modern functional approach and the economic approach of urban 
planners throughout the 20th century. Another important point in Rossi's theory is his 
attention to parts and whole of urban structure, and how these two are dependent, but 
different in constituting the behaviour of urban artifact. Rossi's work is an architectural 
interpretation of city through the work of a practising urban architect. However, in 
spite of his great interest in the spatial and architectural attributes of the city, through 
developing the concepts of 'urban element', 'locus' and 'collective memory' he provides 
a framework through which the spatial nature of the city is able to encounter other 
aspects of society such as history, perception and urban psychology. 
 
In spite of the above mentioned merits, Rossi can still be criticised for several reasons. 
Rossi's approach is comprehensive and theoretical and is well-connected to the works 
of other theoreticians, but it lacks actual and substantiated investigations. Rossi 
manages to develop a comprehensive theory based on the spatial characteristics and 
morphology of the city, but he fails to present a methodology to analyse its structure. 
Similarly, he believes in the importance of type and typology in determining the 
concept of the city and presents a wider meaning for type associated with both life and 
physical aspects, but again he does not substantiate his ideas by actual examples and 
variations. Finally, and more importantly, the great idea that the city is composed and 
directed by primary elements and the relationship between these elements, with each 
other and with the other parts of the city, never becomes a powerful argument in 
Rossi's work. The following questions can be raised: what relationships make the 
urban elements correspond with each other? what is the general framework within 
which all the elements come into existence? and what determines the locus of each 
element in the larger context of all urban loci? As John Peponis points out, in spite of 
his attempts to provide an answer for the globality of the city, Rossi seems to have 
ended up with the same local emphasis as other urbanists such as Sitte, Krier, Rowe 
and Koetter: "In this case, however, localism has to do not with an explicit choice, but rather 
with an implicit analytical limitation (Peponis 1989)." 
 
Unlike Rossi, the more practical post-modern urbanists, such as Rob Krier, try to adopt 
some more practical ways of investigating urban structure, putting an immense 
emphasis on the lessons of the past. Krier claims that:  
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"we have lost the sight of the traditional understanding of urban space"; and for 
understanding what has been lost we have to "bring back the meaning of urban space back 
to currency (Krier 1975, 15)."  
After this he proceeds to establish the importance of typological and morphological 
studies of urban space. Krier suggest that first of all, we should divide the primary 
spatial elements into two categories: square and street. He believes that the square is the 
first way man discovered of using urban space by grouping houses around an open 
space, whereas the street is a product of the spread of a settlements once houses have 
been built on all available spaces around it (Krier 1975, 15). In establishing this 
differentiation, Krier moves one step further on from Sitte who just recognises squares. 
Following this classification, Krier uses two terms typology and morphology. He 
formulates the typology of urban space by dividing the spatial forms into three main 
groups -triangle, circle and square- according to the geometrical pattern of their 
ground plan. Meanwhile, he studies how the building sections and elevations affect 
the urban space. By imposing the modulations of the basic forms -such as angling, 
segments, etc.- and variation of street and square intersections he obtains his 
morphological series of urban space (fig. 2.2). Each variation of morphology in the book 
is accompanied by a sufficient number of examples from historical places, which link 
his study with the issue of historical heritage.  
 
A major trend in Krier's work is that he strongly relies on historical heritage since he is 
convinced that "the knowledge gained over the course of centuries cannot be allowed to go on 
unnoticed" and that "there are almost no further discoveries to be made in architecture (Krier 
1975, 62)." From this basis he constructs his major discussion, a critical view of theories 
and design strategies of urban development during the 20th century. Two major 
notions can be extracted from Krier's constant complaint about the lack of traditional 
understanding of the city: first, that the abstract vision of the separation of functions 
challenges the very validity of the city as an organism; second that the notion of 'urban 
space' has declined under the influence of modern planning and there is no concern 
about the spatial characteristics of urban space. 
 
It is clear that Krier, like Rossi, realises that city is a spatial entity constituted by forms 
and elements and by ignoring these properties we are confronted with the serious 
danger of losing vitality, spirit and character in our cities. He can also be credited for 
the belief that a greater understanding of the types and formations of cities will help us 
to protect our cities from decline and to learn some lessons for building the cities of 
tomorrow as well as restoring our existing cities. It is also to his credit that he tries to 
develop a systematic method for studying urban structure through urban form and 
typology, a method that is lacking in the works of Sitte and Rossi. 
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Figure 2.2: Morphological series of urban space (Krier 1975). 
 
Krier's major concern with the concept of 'urban space', however, remains quite 
limited. In this sense, his work cannot represent a comprehensive urban theory since it 
lacks the ability to create a picture of the whole city. Although Krier tends to present 
this totality through the combination of individual spaces in the city, but he fails to 
establish an overall framework to constitute all urban elements inside the city 
structure. On the other hand, Krier presents a more practical approach based on his 
own observations and practises, enriched by technical materials, but it is not supported 
by sufficient theoretical content. Consequently, although Krier seems to achieve 
defining some practical methods of spatial analysis, his analysis remains only at a 
partial level -i.e. local urban space- and does not evolve into a general methodology for 
urban analysis. The same applies to Krier's approach to typological investigation and 
the criticism of modern urbanism. He constructs a large number of typological 
variations, but he never gives a clear definition of type or typology. He also presents 
his condemnation of modern planning and its consequences by criticising the 
separation of functions and ignoring the understanding of the traditional city in 
modern planning; but again, the criteria by which traditional urbanism and heritage 
should be analysed and understood are not well established. 
 
This argument can be followed by reviewing the works of other urban architects, 
However, it has not been intended in this section to present a complete review of 
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spatio-architectural understanding about the city. This is more a selection of the major 
styles of thinking about cities with respect to their architecture and space. If some 
relevant works do not appear in the study, it does not mean they have been ignored. 
No matter how different these approaches are, they develop some major trends which 
can be recognised in the discussion of the most of selected urbanists which have been 
addressed in this section. It appears, for instance, that from the point of view of 
architects, space and the physical features of city are important determinants. As 
Edmund Bacon puts it:  
"... architectural form is an expression of philosophical interaction of the forces of mass and 
space, which, in turn reflects the relationship between a man and nature and man and universe 
(Bacon 1975, 16)."  
Spatial typology and morphology are the other important components of these ideas, 
and whenever they find the opportunity, these urbanists try to develop their theories 
in direction of an analytical way of understanding urban structure. Finally, the 
relationship between space and history, established through the evolution of urban 
form in accordance with the needs and artistic demands of citizens, is another type of 
message which can be heard from most of the theoreticians who investigate urbanism 
through architectural and spatial descriptions.  
 
2.3. PERCEPTION OF URBANISM THROUGH THE INVESTIGATION OF URBAN 
FEATURES AND RELATIONSHIPS. 
 
In this section it is intended to review the works of urbanists who are more concerned 
with the comprehension of urban structure through the analysis of urban features and 
characteristics. This covers a wide range of approaches from urban psychology to 
physical morphology. Again, it is neither possible nor intended to review all this 
literature; instead, a representative selection of influential works in this field will be 
discussed in this section. Two major categories of work can be recognised within this 
field: first, works which concern the historical morphological investigation of plan 
formation, mainly adopted by urban geographers; second, the types of works which 
seek for ways of modelling complex urban artifacts and finding the interfaces with 
design and planning. Both of these categories attempt to develop some methods of 
urban analysis, but these methods remain mainly at a descriptive level, including a 
typological survey of urban patterns and the categorisation of urban characteristics.  
 
The basis of the historical and geographical study of urban form is this very idea that 
the city form is one the most persistent features of the urban artifact:  
"City form -morphology- tends to change less rapidly than many human institutions because it 
is non-generational, lacking the definite life-span of the human organism (Vance 1977, 6)." 
 Thus, through a deep study of urban form valuable lessons can be learnt about the 
different aspects of urbanity. An important part of these studies is the analysis of town 
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plan during different periods of urbanisation. Again, the logic behind this is the 
stability of streets and land division:  
"In most cases the layout of streets and the parcelling land cannot be fundamentally changed 
even if the buildings that originally stood as street frontages on the lots have long since 
disappeared (Vance 1977, 4)."  
The common trend in the study of town plan, however, is a description of plan 
elements at different historical periods. A good example of these urbanists is James 
Vance, who establishes a strong platform in the beginning of his book, This Scene of 
Man (Vance 1977), by stressing the importance of urban morphogenesis -the creation and 
subsequent transformation of city form- and the study of the processes of 
morphological formation. His investigations of urban from in continuation of the 
initial argument, however, are limited to a rather descriptive interpretation of urban 
form through history, without attempting to develop any morphological tool in this 
respect.  
 
Enlightening though they may be in their general approach, geographical studies 
based on descriptions are not as effective as those trends which try to establish some 
frameworks for town plan analysis. One of the best-known works of this second trend 
in the English speaking world is the work of M.R.G. Conzen and his followers. As 
Whitehand explains, Conzen's approach has its antecedents in the works of German-
speaking geographers, but in other research environments probably Conzen's work 
remains one the earliest and the most influential one (Whitehand 1981b). Whitehand 
praises Conzen for several reasons:  
"first, the establishment of a basic framework of principles for urban morphology; secondly, the 
adoption for the first time in the geographical literature in the English language a thorough-
going evolutionary approach; thirdly, the recognition of the individual plot as being the 
fundamental unit of analysis; fourthly, the use of detailed cartographic analysis, employing 
large-scale plans in conjunction with field survey and documentary evidence; and fifthly, the 
conceptualisation of development in the townscape (Whitehand 1987, 254)."  
 
In order to analyse the town plan, Conzen differentiates between its major 
components:  
"It is useful to remember at the outset that geographically the town plan is a combination of 
three distinct but integral kinds of plan elements: the streets and their street system, the plots 
and their plot pattern, and the building arrangement within these patterns (Conzen 1981c, 25)."  
In combination with the topographical features of the town, Conzen uses these three 
element to pursue the historical evolution and morphogenetic transformation of cities, 
such as his work on the town centre of Newcastle (Conzen 1981c). Cozen extends his 
methods of plan analysis to a more detailed extent by studying the pattern of plot 
management or 'burgage pattern'. He notices that the burgage pattern in English city 
centres has been transformed in two ways: "by building repletion and by a metamorphosis 
of the actual plot pattern (Conzen 1981c, 41)." From the combination of these two he is able 
to derive a number of differentiated evolutionary block types. Apart from the burgage 
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pattern, commercial redevelopment is the second major process which Conzen 
believes is influential in the morphological formation of towns. This transformation 
can occur in an 'adaptive' way, when redevelopment of a block of land remains within 
the framework of streets, or in an 'augmentative' way, when the process involves the 
creation of new streets. By creating all the above criteria, Conzen derives his important 
concepts of morphologically homogeneous areas or 'plan units' and the geographical 
grouping of a morphogenetic plan units or 'plan-division' (Conzen 1981c, 50), enabling 
him to divide the town plan into a number of types and sub-types of plan units and 
divisions. In his studies of Alnwick, Newcastle, Conway and Ludlow, Conzen presents 
a large number of major and minor plan units, as well as building types and land 
utilisation in each city, based on the morphological differentiation of urban blocks(fig. 
2.3). This is the method which can be used for the study and comparison between 
different towns, either in their recent form or at different historical periods. 
 
The contributions of Conzen to urban studies is not limited to plan analysis. By 
considering the physical formation of the city as a whole, he also develops a reliable 
approach toward townscape and the comprehension of its totality or 'townscape 
management':  
"Here genetically informed observation of morphological elements, oriented towards the 
spatial structure of the whole townscape and not merely its land utilisation aspect, is an 
essential prerequisite for understanding the character of the townscape and thus providing a 
rational basis for successful townscape management (Conzen 1981a, 76)."  
This approach has two major contributions. Firstly, he presents a theoretical basis for 
the spatial formation of the city under the influences of the society and its inhabitants. 
In this sense, he believes:  
"the whole townscape becomes the 'objectivation of the spirit' of that society in its broader 
cultural context and in the context of its own historical development on a particular town site 
(Conzen 1981a, 82)."  
The grouping on the ground and the articulation of the dominant forms such as 
'prominent buildings' according to social interaction creates the essence of the 
townscape structure or as he calls it the genius loci :  
"Objectivation of the spirit becomes the spirit of the place or genius loci , which represents an 
important environmental experience for the individual even when it is received more or less 
unconsciously. In the physical arrangement of the townscape then, the objectivation of the 
spirit finds its particularised form or gestalt and affects the individual ... (Conzen 1981a, 82)".  
Different in its background, this approach is reminiscent of Rossi's theory of city 
architecture and his interpretation of the city as the locus of collective memories.  
 
The second contribution of townscape management, however, concerns the historic 
values of spatial structure and the issue of urban conservation. We leave this part of 
Conzen's work to chapter six, where the issue of urban conservation will be discussed 
in more detail. 
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  Figure 2.3: The morphogenetic plan units of central Newcastle (Conzen 1981c). 
 
Conzen's work is admittedly "the most distinctive geographical contribution that has been 
made in Britain(Carter 1975, 16)", but still it lacks some elements of a deep analytical 
approach. In the first place, the recognition of plan units and divisions is based on 
personal judgement, or as Carter puts it, "is essentially subjective and completely reliant 
upon individual interpretation (Carter 1975, 17)." Secondly, Conzen's analysis lacks 
quantitative techniques which could create more substantial results for his analysis. 
Even the simple types of quantitative analysis, such as the size and areas of the plan 
units, cannot be found in Conzen's work. And finally, Conzen differentiates between 
different spatial units in the town, but in his analysis he fails to present a general 
relationship between the components of the city. Similar to Aldo Rossi, who fails to 
show how the prime elements and loci of collective memory create the overall pattern 
of the city, Conzen also fails in his idea of townscape management to find the general 
pattern which combines the genius loci together in order to create the structure of the 
city as a whole.  
 
Harold Carter believes that the adoption of quantitative techniques make it possible to 
provide the specification needed for analysis in a more objective manner. A systematic 
review of the geographers who have used statistical measures in their plan analysis 
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has been documented by Carter (Carter 1975, 17). These works are divided into three 
categories: street plan and network analysis, plot pattern and shape analysis, and 
building style and multivariate analysis. In the first category, a considerable number of 
plan measures, such as length, vertices, edges, angles of incidence, road curvature and 
so on, have been used to quantify urban grids. In the second category, some major 
features of urban blocks and land division, such as area, perimeter, major axis, radial 
axis and so on have been used in the same way. In the third category, more limited 
however, a number of studies using principal components or factor analysis have been 
carried out to quantify the built form of the urban grid. In all these approaches, 
including Carter's own work on different subjects such as the study of the central 
business district of Cardiff (Carter and Rowley 1966), statistical analysis provides a more 
objective understanding of urban morphology and also creates a framework for 
comparative study, but a major problem remains unsolved: how these different 
measures are determined within an overall framework which combines the different 
components of the city together and provides the interface between the spatial 
morphology and the actual use of occupants. 
 
A comprehensive review of other geographers, whose works have relevance to spatial 
and morphological investigation of cities, is documented by Julienne Hanson (Hanson 
1989b, 62-68), including: Smailes with his idea that the urban spatial structure can be 
reduced to some simple sets of 'elements and relations'; Roberts who is more 
concerned with a Conzenian analysis of smaller settlements; Beresford's work with the 
tendency to use the absence or presence of fixed physical features; and Hoskins who 
diagnoses historical discontinuities by the absence of order. It is not intended here to 
repeat all these discussions, but two common characteristics can be identified in most 
of these works: firstly, the techniques of analysis do not become powerful enough to 
make the study reach to a deep level of analytical investigation; and secondly, the 
results of analysis hardly provide an overall view of urban spatial structure and the 
mechanisms of its interaction with users and occupants. The approaches which 
attempt to answer the first problem will be discussed in the next section, however, in 
answering to the second problem, some non-geographer urbanists, such as Kevin 
Lynch have adopted another type of approach. The major concern of these studies 
shifts from the understanding of existing urban structure toward the ways people 
understand the spatial organisation of the city. 
 
Kevin Lynch begins his influential book, The Image of the City, with this remark that his 
study looks for "physical qualities which relate to the attributes of identity and structure in 
the mental image (Lynch 1960, 9)." Therefore, he not only is concerned with urban form, 
but he is also conscious about the perception of urban structure by the inhabitants. In 
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this direction, he introduces a fundamental property of the city, imagibility, which is 
defined by him as: "that quality in a physical object which gives it a high probability of 
evoking a strong image in any given observer (Lynch 1960, 9)." He also uses other similar 
terms, such as legibility and visibility, in order to indicate his intention to provide an 
analysis of urban form based on perception. Lynch stresses that the vividness and 
coherence of the urban image is a crucial condition for a good design and also for the 
use:  
"This image is the result of a two-way process between observer and observed, in which the 
external physical shape upon which a designer can operate plays a major role (Lynch 1960, 
118)."  
He then goes on to reduce the spatial structure of the city to five major elements: paths, 
which are the channels along with the observer customarily, occasionally, or 
potentially moves; edges, which are the linear elements not used or considered as 
paths by the observer; districts, which are the medium-to-large sections of city, 
conceived of having two-dimensional extent, which the observer mentally enters 
'inside of'; nodes, which are points, the strategic spots in a city into which an observer 
can enter; and finally, landmarks, which are another type of point-reference, but in this 
case the observer does not enter within them (Lynch 1960, 47-48). By identifying these 
five element on the maps of three cities, Boston, New Jersey and Los Angles as case 
studies, Lynch constructs his analysis of urban form, i.e. the cities 'as seen in the field'. 
Then he extends this analysis to see how people understand their cities using sample 
interviews transformed to cognitive maps (fig. 2.4.a,b). By comparing the maps 
produced by 'field reconnaissance' to the maps produced by people's perception, 
Lynch reaches his most useful level of discussion.  
 
There is no doubt that Lynch's approach has significant merits. First of all, he adopts a 
method which enables us to analyse urban form. But more importantly, unlike many 
other abstract methods, his analysis is based on a theory of interaction between the 
observer and observed, the user and the artifact. Therefore, the analysis can produce 
tangible results both for study and design. He also pays attention to visibility and 
movement, two factors which give meaning to the spatial structure of the city. This 
also adds more meaning to the concept of spatial analysis, which cannot be found in 
pure spatial approaches based on pure physical characteristics. However, Lynch can 
still be criticised for several reasons. A detailed criticism of the theoretical basis of the 
Lynch theory is outside the scope of this review and here we only mention the points 
related to his analytical approach. Firstly, by reducing the urban structure to his five 
elements, he loses a continuous and comprehensive picture of the city.4 In fact, all 
spaces in an urban system are important elements and must be taken into account, 
                                                 
4This is obvious even in the maps presented by Lynch himself. If the reader is not familiar with the 
discussed city, or the geographical map of the city is not presented, the comprehension of urban system 
becomes rather difficult.  
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otherwise the system loses its continuity. Secondly, mapping the city by Lynchian 
elements is a matter of intuition and various ways of mapping can be envisaged for a 
single city. For instance, a particular road can be considered a major path by someone 
or a minor road by someone else. This also applies to his cognitive maps: the form of 
the interview and also transforming the interviews to the maps are not free from the 
individual judgements. Another important problem with this type of analysis is that it 
is not quantifiable in any form. One may suggest that being quantifiable has not been 
intended by Lynch in the first place, but it has to be remembered that analytical 
methods by nature have to be quantifiable up to some extent, otherwise they lose their 
analytical significance. 
 
   
 
Figure 2.4.a: First type of Lynchian maps: the visual form of Boston as seen in the field (Lynch 1960).  
 
          
 
Figure 2.4.b: Second type of Lynchian maps: the Boston that everybody knows (Lynch 1960).  
 
In his later works, Lynch develops a major tendency toward searching for diagrams 
and patterns of the urban grid based on the intrinsic formal character of the grid. These 
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characteristics, in Lynch's approach, have certain functional implications in cities. He 
presents some general diagrams, such as ring, net and so on, which are intended to 
present the patterns of the grid at the global level.5 Down to the more local levels, he 
believes new classifications are needed since the focus of the grid changes. Therefore, 
he introduces some sub-patterns and sub-types produced by modifying factors. 
Julienne Hanson criticises this approach because of its failure to establish a 'theory of 
possible urban form' and presenting a 'catalogue' of the city parts instead, without 
dealing with the simultaneous performance of real urban spaces at both local and 
global levels (Hanson 1989b, 80). By comparing Lynch's categorisation with the works of 
other urbanists, such as Spreiregen, Ching and Rob Krier, who also attempt to 
understand the urban configuration through categorisation of the urban space, 
Julienne Hanson discovers an important problem:  
"The difficulty of dealing with the apparent individuality of towns and urban areas and of an 
infinite variety in the shape and appearance of real streets and square is illuminating, for it 
leads to a paradox. Time and time again, authors suggest that all towns are made up of a 
limited vocabulary of urban form yet, the temptation to multiply categories seems to be 
irresistible (Hanson 1989b, 81)." 
 
 
Another influential urbanist, whose work seems to be relevant in the context of our 
discussion, is Christopher Alexander. Alexander started his contribution to the 
understanding of urban structure in his doctoral thesis, note on the synthesis of form 
(Alexander 1964), by describing structure as a hierarchical tree of interacting sets, 
assuming that the 'decomposition' of this tree into dependent subsets and the analysis 
of these consequent subset clusters facilitates the understanding and design of a large 
system (Grabow 1983, 41). In his famous article, a city is not a Tree, Alexander 
reformulates his suggestion that urban structure is based on interacting sets and 
subsets within the urban framework: "I claim that whatever picture of the city someone has 
is defined precisely by the subsets he sees as units (Alexander 1966)." Then he goes on to 
suggest that the structure of urban grid is either a tree or a semilattice. A structure is a 
tree when the overlapping parts of the units do not form an identified sub-set, and it is 
a semilattice when the units of the system make identifiable overlaps (fig. 2.5). He 
explains that old cities, or natural cities, which are the product of spontaneous 
formation in many years, tend to form semilattices; whereas modern cities, or the 
artificial cities, which are created by designers, are mainly tree structures (Grabow 1983, 
41). By this Alexander establishes himself as a major critic of modern urbanism, 
claiming that modern urbanism is not able to create semilattices and therefore cannot 
create a vivid and sustainable pattern of life. Apart from the criticism of modern 
urbanism, the other significance of Alexander's work lies in the application of graphs 
                                                 
5A variety of these diagrams can be found in later books of Kevin Lynch, A Theory of Good City Form 
(Lynch 1981) and Site Planning (Lynch 1984). 
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in interpreting his ideas of urban structure. Although Alexander presents a 
rudimentary analysis of the urban system, this is still one of the earliest applications of 
graph theory to the study of urban structure. 
 
   
Figure 2.5: Two types of urban structure: on the left, the diagram of a tree-like structure; on the right, the 
diagram of a semilattice structure (Alexander 1966). 
  
Alexander seems to be quite successful when he uses topological graphs in order to 
demonstrate the difference between the semilattice and tree. However, there is a major 
problem when he wants to interpret real urban structures into graphs since units, sets 
and subsets do not have spatial nature and they could be formed by other parameters 
of urban life such as social interaction. It is not also clear which characteristic of urban 
structure should be used for extracting the representation graphs, or when it comes to 
presenting graphs for different settlements, Alexander's graphs do not seem to 
correspond to real cities. This occurs because he does not define the models -or the 
criteria for creating the models- which represent the urban interactions. The overlaps 
alone, Alexander admits, cannot create structure: "To have structure, you must have the 
right overlap (Alexander 1966)." The difference between right overlap and wrong overlap 
in order to create structure, however, is another problem which seems unsolved in 
Alexander's work. Finally, some graphs of modern urban systems -trees- are presented 
in the analysis, but real examples of semilattices are not shown. According to these 
general problems, provided by his initial failure to establish a foundation for the 
analysis of urban structure, Alexander's approach seems not to reach to a deep 
analytical level of urban analysis, and in this sense, in spite of its great influence, still 
remains within the scope of descriptive methods. 
 
Before starting the next section its must be mentioned that most of the works reviewed 
so far have originated from Western sources and there has not been a significant level 
of urban studies, either theoretical or practical, that tend to differentiate between 
occidental and oriental urbanism, at least at the level of choosing case studies. 
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Shoenauer is one of the few Western urbanists who make a distinction between these 
two types of urbanism in his comprehensive study of house types, 6000 Years of 
Housing (Shoenauer 1981). He believes the structure of housing, in terms of orientation 
toward inside, in the Orient has influenced the city beyond the house and created an 
urban system differentiated from the West, where the house is oriented toward the 
street. We do not intend to criticise Shoenauer for the shallowness of his distinction 
between the two types of housing, because it has been documented elsewhere (Hanson 
1989b, 72), but the point is that the level of investigation of the oriental urban structure 
never goes beyond the simple description of urban form, especially house types.  
 
Ardalan and Bakhtiar in their innovative work, the sense of unity (Ardalan and Bakhtiar 
1975), investigate the links between the interpretation of forms and composition in 
Iranian architecture and urbanism and the indigenous schools of thought, especially 
Sofism. By proposing the concept of 'harmonic order' they try to deal with the logic 
behind the multiplicity and irregularity in old Iranian cities. This could have been a 
reliable theoretical springboard to a more analytical approach. They even touch the 
area of analytical morphology by investigating the rhythm of consecutive spaces and 
forms in bazaar complexes (Ardalan and Bakhtiar 1975, 95). In spite of its considerable 
insights, this work does not develop any methodological tool for the analysis of the 
city structure in the Orient and remains predominantly descriptive.  
 
Some Islamic urbanist in recent years have developed morphological methods to study 
Islamic cities, among them Selim Hakim's work cannot be ignored. In the second 
chapter of his book, Arabic-Islamic cities (Hakim 1986), Hakim starts his morphological 
approach by identifying the urban elements in the complicated fabric of old Tunis. He 
extracts the major elements -such as mosques, schools, bazaar, etc.- from the urban 
context and studies them individually. He continues by studying the relative location 
of different elements and the distribution of major functions in the central part of the 
city. In the second chapter he approaches quantitative methods to develop some plan 
analysis techniques which are mainly based on measuring the built-up areas, open 
spaces and public or private domains. This remains at the level of simple 
measurements and does not endeavour to become a more advanced analysis. He also 
presents a more detailed non-quantitative analysis of the primary elements of the city 
(fig. 2.6) -street, house, bazaar- which he calls the qualitative/organisational nature of 
urban form (Hakim 1986, 124). Hakim's approach and other similar approaches take a 
major step forward in investigating the structure of oriental cities in terms of physical 
form and morphology, but still two major problems remain unsolved: first, how the 
Western methods of urban analysis can be applied to oriental cities? and second, is 
there any need for invention of new methods -or modification of existing methods- in 
order to investigate the structure of oriental cities? 
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Figure 2.6: A morphological analysis of urban form; an urban island in Tunis (Hakim 1986). 
 
 
2.4. FROM THE MORE COMPOUND METHODS OF MORPHOLOGICAL ANALYSIS 
TOWARDS SPACE SYNTAX THEORY 
 
In this section it is intended to review the types of work which share more common 
characteristics with the adopted methodology of this research. These works have two 
major properties. Firstly, they approach the investigation of urban systems through the 
analysis of their physical manifestations, and more importantly, through their spatial 
organisation. Secondly, they use developed analytical methods to analyse urban 
systems and avoid descriptive methods similar to the works reviewed in the previous 
sections of this chapter. Developed analytical methods in this context are the methods 
which use advanced mathematical or geometrical patterns tailored into an appropriate 
tool of urban analysis.  
 
Parallel with the new ideas of urbanism in the post-modern era a new trend in urban 
and architectural studies has been established: an investigation of urban form through 
the application of new analytical methods in order to investigate and interpret the 
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structure of the built environment. These works are mainly divided into two fields: the 
works which attempt to build models, covering a large span of varieties; and the works 
which seeks to apply new forms of geometry, mathematics or problem solving 
techniques to analyse the urban system. Before going any further toward the first 
group some clarification of the models are needed. A model, as Geoffrey Broadbent 
explains: 
"means a rather elaborate analogy, or assemblage of analogies, ... it enables us to represent 
ideas which otherwise would be difficult, or impossible to comprehend. ... A model, therefore, 
is a complex analogy and one which has been chosen specifically by its user to describe the 
structure of something (Broadbent 1973, 87)."  
Since the urban system is a highly complex entity, it seems sensible to use models to 
study them. However, models have to be used consciously because firstly, they are 
complex by nature and can be confused easily with other types of analogies like 
mapping and simulation, and secondly, they take only some aspects of the reality into 
consideration and always there are some other aspects left unattended. The second 
type of approach, the new geometries and techniques, could still use models. 
However, the major difference between these two groups lies within the innovative 
nature of the methods and techniques which are used. Employing non-Euclidean 
geometries and the application of graph theory are some examples of these 
approaches. As mentioned before, Christopher Alexander's approach in note on the 
synthesis of form and a city is not a tree was one of the pioneers of these studies. 
 
A line of approach, which can be related to the first group mentioned above, originates 
from the researches which were conducted in 60's and early 70's in the Centre for Land 
Use and Built Form Studies in Cambridge,6 documented in a book called urban space 
and structure (Martin and March 1972). In the first article of this book, the grid as generator, 
Leslie Martin puts a significant emphasise on the grid, as a crucial part of the urban 
structure and the conveyor of many urban implications: "The pattern of the grid of roads 
in a town or region is a kind of playboard that sets out the rules of the game (Martin 1972, 10)." 
This immediately suggest that the rules of the game can be learnt by a thorough 
analysis of the grid. The model Martin uses for this analysis is the one based on the 
way a grid receives the loading of buildings. Through examination of the grids of some 
American cities -Savannah, Manhattan and Chicago- Martin shows how the geometry 
of the grid determines the carrying capacity of buildings, in terms of their floor area, in 
relation with height and building density (fig. 2.7). Following this line of thinking, 
Lionel March in another paper presents some mathematical equations which are able 
to predict how different building types, such as pavilions and courtyard, create 
different floor space when they are arranged differently in a grid (March 1972, 95).  
 
                                                 
6Land use in this context means 'the study of the use of land by buildings', and not the customary 
meaning of functional use of the land or land-use in planning. 
 Chapter 2: Urban Structure under Scrutiny 
 
   
    
 53 
    
 
Figure 2.7: The height and floor space compared by two type of grid envisaged for Manhattan, New York. 
With the same floor area the courtyard (right) type produces less storeys (Martin 1972). 
 
The Martin/March approach can be credited firstly because of their attention to the 
importance of urban grid in creating different forms and spaces. It is also notable that 
they present a way of analysing the grid, and not simply describing it. However, the 
theory, as well as the analysis, remains at the level of a relationship between the floor 
area and geometry of the grid. This does not seem adequate to answer the very 
fundamental questions which Martin puts in the beginning of his paper: "How does the 
framework of a city work? In what way does the grid act as a generator and controlling 
influence on city form? How can it tolerate growth and change (Martin 1972, 10)?" Even the 
analysis itself seems to be more applicable to the analysis of regular patterns, and it is 
not clear how the analysis will deal with more complicated urban systems such as 
irregular grids. The other thing which has not been considered in this work is how the 
grid correspond with the other components of the system, especially the people who 
use it.  
 
However, some other articles, published in urban space and structure, try to bring other 
aspects of urbanism into account. In a study of day to day activities in universities, 
Bullock, Dickens and Steadman present a new approach which adopts the methods of 
observing and measuring the pattern of activities at different periods of time (Bullock 
and others 1972). They introduce different ways of simulating the pattern of occupancy, 
movement inside the university site, and the movement of students through the city 
(fig. 2.8.a,b). These simulations enable the authors to analyse and compare different 
university sites. This work should be credited for two points: first, for the attention it 
pays to the real aspects of urbanity and finding some ways to analyse it; second, for 
the graphical representation of activity simulation and other data on the maps of built 
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form. This second point especially is very important because it creates links between 
the spatial forms and the patterns of life in the city. However, there is a problem that 
this work presents no method of analysing the space itself, and thus, the way activities 
meet the spatial structure cannot be perceived. For this, probably, other methods of 
spatial analysis should be combined with the activity observation method. 
             
a)                             b)  
 
Figure 2.8: a) Results of the large-scale simulation, showing the pedestrian traffic movement on a 
university site (Bullock and others 1972). b) Results of the large-scale simulation, showing the movement 
of student through city (Bullock and others 1972). 
 
Another chapter of the same book attempts to find a model of 'urban spatial structure', 
using the physical infrastructure and the activity pattern as its major components 
(Crowther and Echenique 1972). Following this, in another paper the authors attempt to 
use this model to study spatial structure by demonstrating the distribution of urban 
activities to floor space and the comparative flows between activities (Echenique and 
others 1972). The results is a model of urban structure and then the application of this 
model to diagramming cities, in this case, three new cities, Stevenage, Hook and 
Milton Keynes, and one old city, Reading. The problem starts from the definition of 
spatial structure: "... that is to say the location of different urban activities within a town and 
spatial relationship between them (Crowther and Echenique 1972, 175)." What this work 
takes for granted by 'spatial' is indeed the location that each activity occurs in, and the 
spatial organisation itself has been strongly disregarded. As Hanson puts it:  
"Activities are considered and socio-cultural practices detailed, these are not related to either 
building geometry or, more importantly, to the configuration of the street grid other than in a 
very diagrammatic way (Hanson 1989b, 43)." 
 
Some of the followers of the above school of thought have tried to expand the scope of 
their work towards introducing new methods of analysis. March and Steadman 
explain the reason for this approach:  
"... previously geometry was employed to measure properties of space such as area, volume, 
angle, whereas the new mathematical theories of sets, groups and graphs -to name but a few- 
enable us to describe structural relationships which cannot be expressed in metrical forms, for 
example, 'adjacent to', in the 'neighbourhood of', 'contained by' (March and Steadman 1971, 8)."  
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The logic behind this approach concerns the underlying properties of urban system 
which cannot be measured -or modelled- by simple geometrical methods, therefore, 
new types of mathematics should be adopted to reveal these concealed properties. In 
their work, the geometry of environment (March and Steadman 1971), March and Steadman 
exhibit some of these methods: new forms of mapping and translation based on 
topological characteristics, application of matrices and vectors, modular spaces, 
irregular shapes and convexity, planar graphs and graph theory and so on. In each of 
these fields the authors present a new mathematical approach to understanding of the 
structure of built environment (fig. 2.9).7 However, as the authors admit themselves, 
the different chapters in this work are not intended to create an overall theoretical 
framework of architectural or urban systems:  
"Our specific concern is to introduce the student of architecture, whatever his age or 
experience, to some of the concepts of new mathematics which seem to us to have potential 
value in describing and helping us to understand some of the geometrical relationships which 
arise when we organise shape within buildings (March and Steadman 1971, 7)."  
 
 
Figure 2.9: Plans (left) and 'adjacency graph' (right) of Frank Lloyd Wright's project for a house for Aline 
Devin. An example of new mathematical representation of spatial systems (March and Steadman 1971). 
 
Steadman continues the same line of approach in his later book, architectural 
morphology (Steadman 1983). He argues that design is about manipulation of 'form' and 
the way forms are put together -i.e. the 'composition'. However, "this choice of form in 
design is constrained above all by limits on what is geometrically and topologically possible 
(Steadman 1983, 2)." Thus, a systematic study of these limitations can reduce the variety 
of possible arrangements and help to understand and design more effectively. 
                                                 
7Among these the notes on convexity and adjacancy graphs seem to be adopted by recent analysis 
methodologies such as space syntax. 
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Steadman carries on with a deep analysis of building plans throughout his book, 
including a process of generating and analysing rectilinear plans and methods of 
analysing, weighing and colouring the graphs of plans. However, only the last chapter 
of this work deals with plan morphology and urban analysis. Steadman admits: 
"With a few exceptions, applications to architectural history of techniques for morphological 
analysis are, so far, fewer even than those to the traditional subjects of building science 
(Steadman 1983, 219)."  
Among these, the ones which deals with urban structure seem even fewer, since 
Steadman only mentions the work of Krüger as one of his reviewed methods.  
 
   
 
Figure 2.10: Diagrammatic representation of Krüger's all five graph types for urban areas (Steadman 
1983).  
 
Krüger's approach is a notable use of graph theory in describing urban areas. In his 
doctoral thesis, an approach to built form connectivity at an urban scale level (Krüger 1977), 
Krüger accepts a building as the unit of urban adjacency, and investigates how these 
units are connected to each other in order to form arrays, blocks and so on. The very 
key note in Krüger's work is reducing the role of building, as well as its adjacent 
buildings and spaces, to vertices and relationship between these components to edges. 
Therefore, a system of urban units can be replaced by a graph. Krüger defines three 
types of graphs which model the relationship between the building unit and other 
units, adjacent open spaces and streets, and two other types which model the road 
network and block system (fig. 2.10). The first three graphs give a new method of 
studying the morphology of cities in different areas, using the measures obtained from 
the analysis of arrays and blocks and also the partitioning, internal and external walls 
of buildings. This is a serious study of urban morphology which adds new dimensions 
to the works of urban geographers and morphologists. However, the models of 
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building connectivity are not able to create a 'continuous' model of urban system 
because of the discontinuity of built blocks. This is why Krüger uses his two other 
types which seek to model the network of street junctions (type 4) and urban blocks 
(type 5).  
 
Krüger's map of street system based on junctions, or the node map, takes intersections 
of streets as vertices and the lines between them as edges. This is one of the earliest 
approaches of this kind and one of the closest methods of urban modelling to space 
syntax axial analysis. Although Krüger has to be credited for his innovative use of 
graph theory in urban modelling, there are two major problems which distinguishes 
between his method and the syntax method. Firstly, Krüger's node map is not based on 
an analytical definition of urban space. This is why the concept of street and square 
give their place to simply junctions, and not a system of convex spaces. Secondly, 
Krüger's analysis of the model is restricted to the measures which give the distribution 
of morphology throughout the zones or cells of map, and not an analysis of the model 
based on the configurational structure of the urban space. The last method of 
modelling (type 5) uses each continuous built block as a vertex and the edges as the 
connection between each block and the neighbouring block across the street. This 
method follows even a weaker logic of urban spatial system than the previous type, 
since there is neither a geographical nor a functional relationship between the blocks 
without a network of urban spaces which connects them.  
 
One of the approaches which follow the aim of applying new concepts of analysis is 
shape grammar, developed by Stiny and Gips (Steadman 1983, 240). Shape grammar takes 
its logic from an analogy with linguistics, investigating the rules of system for the 
syntax of design. As March and Stiny explain it:  
"Shape grammars are algorithms that perform arithmetic calculations with shapes. These 
calculations can be controlled to generate shapes with special structure and properties and thus 
allow for designs to be constructed according to definite compositional ideas (March and Stiny 
1985)."  
By this definition shape grammar turns out to be a combinatorial theory:  
"the idea that the whole field of architectural possibility might be made transparent by 
identifying a set of basic elements and a set of rules for combining them so that the application 
of one to the other would generate the architectural forms which exist, and open up 
possibilities that might exist and be consistent with those that do (Hillier 1996a, 275)."  
 
Shape grammar has been used to solve problems such as the whole possible variations 
of a central-plan church envisaged by Da Vinci or designs of Palladian villas (fig. 2.11) 
(March and Stiny 1985). Since these types of generation of form follow an initial 
geometrical form and a rule of transformation, a computer can be used effectively in 
order to create a set of forms generated by the shape grammar. Shape grammar, as 
Steadman admits, "is a powerful tool for the investigation of questions of composition in 
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many areas of design and plastic arts." However, as long as the initial form and the rules 
of formation are simple, this approach seems sensible, but when the composition 
becomes complicated, especially when we enter the domain of irregularities and 
organic forms, shape grammar becomes difficult to apply. Besides, shape grammar 
cannot help to restrict the wide range of possibilities, as Hillier explains:  
"No theory of architecture as an ars combinatoria of elements and relations is useful because, as 
with language, it is how combinatorial possibility is restricted that gives rise both to the 
'structure of the language' and to the 'elements' of which the language is composed (Hillier 
1996a, 327)."  
Therefore shape grammar tells us about possibilities, but not about the structure of the 
systems created by these variations. 
 
    
 
Figure 2.11: A part of a catalogue of possible topological layouts for Palladian villas (Steadman 1983). 
 
The most recent use of new geometries for understanding urban structure and urban 
growth is the application of fractal geometry to urbanism. In their book, fractal cities, 
Batty and Longley attempt to study cities on the basis of their fractal properties. This 
book present a detailed mathematical approach, which can be used even as a reference 
for the mathematics of fractal geometry. However, in our review we are more 
interested in principal concepts and potentials of fractal geometry in understanding 
urban spatial structure rather than the complicated computations which this approach 
involves. The very idea of fractal geometry is based on a search for a geometry of 
nature, for instance coast lines and mountains, which cannot be explained by 
Euclidean geometry of simpler objects made of straight lines. The basis of this 
geometry, fractals, can be defined as:  
"Fractals, a term coined by their originator Benoit Mandelbrot, are objects of any kind whose 
spatial form is nowhere smooth, hence termed 'irregular', and whose irregularity repeat itself 
geometrically across many scales. In short, the irregularity of form is similar from scale to scale, 
and the object is said to possess the property of self-similarity or scale-invariance (Batty and 
Longley 1994, 3)."  
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The geometry which emerges from the study of such objects, is called fractal geometry. 
There are three major principles which give the nature of a fractal to an object: first, 
fractals are always self-similar, at least in some general sense; second, fractals can 
always be described in terms of a hierarchy of self-similar components; and third, 
fractals are related to the systems which create irregular forms. The authors argue that 
cities are among the best candidates for fractal studies since they manifest all these 
three principles: they are irregular, hierarchical and self-similar, at least to some extent 
(Batty and Longley 1994, 59). 
 
 
Figure 2.12: A self-affine Koch forest produced by an asymmetrical four-line generator (left); and a 
comparison between regular and random Koch islands (right) (Batty and Longley 1994).  
 
Batty and Longley, begin their investigation of fractal geometry with building simple 
fractals, such as the Koch Curves,8 which are able to generate very organic shapes 
similar to natural objects such as trees, forests and so on . Further, they introduce the 
element of 'randomness' which adds the third principle of fractal geometry -
irregularity- to the Koch curve(fig. 2.12) and other fractal generators, such as 
'Brownian motion' and 'fractal planetscape and terrain'. From these initial definitions 
they go on to investigate the fractal nature of cities throughout a detailed mathematical 
exploration in which the authors manage to indicate that the distribution of land-uses 
in the city, as well as the city boundaries, show some consistencies with fractal laws. 
Boundaries and edges, particularly, are the important lines which mark the transition 
between different regimes and systems, and according to their very nature, they 
                                                 
8 The Koch curve is produced by replacing an initial line, initiator, with a number of continuous lines, 
generator. This process can continue for each new line, and thus the product is self-similar and 
hierarchical. If we introduce the element of randomness, in fact we add irregularity, i.e. the third element 
needed for a fractal system, to the curve.  
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behave as fractals (Batty and Longley 1994, 165). Several methods of approximation and 
measurements of city edges have been used, in the city of Cardiff in this case, to find 
the fractal properties of urban boundary and also the variation of fractal measures in 
different periods.  
 
By extending the concept of line and perimeters to area, the morphological study of 
land-use areas is another field which applies fractal measurements. This study, in 
short, calculates the fractal measures of land-use 'parcels' at different scales and 
reaches to some 'suggestive rather than definitive' results, such as the finding that 
there is higher degree of irregularity for residential and open space land-uses than 
other land-uses (Batty and Longley 1994, 227). The final and most important part of Batty 
and Longley's work is their fractal theory of urban growth and form. By using some 
calculation methods, such as 'grid' or 'cell-counting' implied in varying scale relations, 
first it has been shown that the growth of cities -from centre to edges or throughout 
different historical periods- has a fractal nature. Then they go on to build a scaling 
model of urban growth, Diffusion-Limited Aggregation (DLA),9 which is based on a 
process of diffusion around a seed particle and aggregation of cells to this initial seed 
on a random basis (fig. 2.13). This and some other methods which impose restrictions 
on the model, have been used to construct the fractal growth of some real cities, such 
as Taunton and Cardiff, and to measure their fractal dimensions.  
 
Figure 2.13: The mechanism of diffusion-limited aggregation model (left). The same cluster  defined on a 
square lattice (right). 
                                                 
9Batty and Longley explain this method as (fig. 2.13 ): "... a seed is first planted at a point on the lattice and 
a cluster is built up around this seed by launching particles at some distance far away from the edge of 
cluster. Each particle makes a random walk on the lattice until it reaches a lattice point adjacent to one 
already occupied by particle where it 'sticks', or until it leaves the system ... (Batty and Longley 1994, 
255)." 
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Several merits have to be given to the theory of fractal cities. Firstly, it is among the 
rare approaches which take the level of urban analysis from the customary economic 
activity models down to the physical form of the city and the relationship between this 
form and other urban activities. This is a 'back to basics' approach which underpins the 
more fundamental layers of urban structure. Secondly, it provides a system of 
modelling and measurements which investigates the dimensions, such as irregularity, 
which are usually ignored by other urban theories. Thirdly, this theory relies on a 
geometrical system, "a geometry of order in many scales, a geometry of organised complexity 
(Batty and Longley 1994, 57)", which shows great potential for the study of urban form 
since it deals with complexities that simpler geometrical systems, such as Euclidean 
geometry, cannot confront.  
 
However, there are several reasons which limit this approach toward a comprehensive 
framework of urban study. As the authors admit themselves:  
"Much of the material we introduce here is speculative and informal, in that it is part of an 
ongoing research program which we hope will develop and grow as the logic of these 
arguments is appreciated (Batty and Longley 1994, 2)."  
Although the whole investigation in this work is accompanied by a rich selection of 
real cases and urban discussions, the major ideas originate from analogies between the 
geometry of fractals and some fractal aspects of the city, and not from an urban theory. 
In this sense, this approach still needs work to become a theory of urbanism which 
uses fractal geometry, instead of a type of new geometry which can also be applied to 
urbanism. There is also a lack of clarity in the models and techniques themselves. The 
urban equivalent of cells or units of urban aggregation, for instance, in both edge 
analysis and Diffusion-Limited Aggregation analysis is not clearly defined. These units 
are not urban elements such as a plot, a building, a block, etc., they are rather just parts 
of built-up area which is taken into account by a system of calculation like cell 
counting and so on. Therefore, one may argue that the resemblance between real cities 
and the ones created by fractal models is not a realistic similarity, unless the 
components of fractal analysis find some equivalent components in real urbanism.  
 
2.5. SPACE SYNTAX; theoretical statements and analytical methods  
 
In this section we will attempt to review the major concepts and methods of space 
syntax. Meanwhile, we will try to show how space syntax responds to the major 
problems that other approaches fail to answer. The intrinsic difficulties whit which 
some of these approaches are confronted can be explained briefly as follows. The first 
difficulty is the lack of a morphological and spatial foundation for the study of cities. 
While most of these works accept the principle that the physical formation of city is a 
very important basis of its structure, they still fail to expand it to the more 
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comprehensive concept of 'space', either as built form or as the open spaces which 
occur inside and between built forms. The second problem is that many of these 
theories and studies fail to establish the concept of an urban system which is able to 
represent the city as a continuous whole, and not as fragmented parts. This system 
should be able to differentiate parts and wholes, while it is conveying them 
simultaneously. The third difficulty arises from the lack of a framework which can 
create a sensible relationship between the physical or spatial manifestation of the city 
and the social activities and actual pattern of use. In this sense, some theories and 
techniques of urban study originate from either physical investigation or social use, 
and not from a platform which relates them together. The fourth enigma is related to 
the methods of representation and modelling: "how to reduce the continuous space of the 
public realm to some set of non-arbitrary elements (Hanson 1989b, 82)." The difficulty is that 
the structure of the city is usually represented by elements which are created by some 
methods of data calculation and have no clear meaning in an urban context. Finally, 
the last major problem is the analysis of urban models. Even if the model of an urban 
system creates a fair representation of urban structure, the way this model is analysed 
affects the outputs of the study. In most cases, the analysis of urban models relies on 
the measurements of the elements of the system without taking the relationship 
between these elements into account. Even in methods which utilise topographical 
relationships, such as graph theory, some aspects of urban plurality, and the 
relationship between parts and wholes, do not find a sensible place in the analysis. 
 
In response to the first and second difficulties mentioned above, space syntax theory 
attempts to create a common platform for both society and space. As explained in the 
first section of this chapter, space syntax theory claims that it gives a spatial nature to 
society as well as a social dimension to space. The product is an entity which 
accommodates the activities of society in a system of spaces which have evolved to 
accept this service. Therefore, this theory considers space and spatial structure as the 
fundamental concepts of urbanism, but meanwhile, it accepts that this spatiality is in 
an intrinsic interaction with the social functions and activities of the city. This 
interaction is reflected in the most basic model of settlements, the beady ring, which is 
composed of cells comprised of two parts (fig. 2.14 ): the building unit, and the open 
space adjacent to the building (Hillier and Hanson 1984, 60). This means each physical 
unit of the city, develops an interface between itself and the rest of the city, giving a 
field of activity -such as access, movement, work and so on- to each urban unit.  
 
Since the whole organisation of the city -and consequently the network of open spaces- 
is created by the aggregation of these socio-spatial units, there is a direct relationship 
between the urban spatial structure and the pattern of urban activity. In order to reveal 
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the spatial structure of settlements, syntax theory focuses on how the open spaces 
created by urban growth are related to each other, bringing up a very important 
concept of urban spatial system, i.e. 'configuration':  
"Configuration is defined in general as, at least, the relation between two spaces taking into 
account the third, and, at most, as the relations among spaces in a complex taking into account 
all other spaces in the complex. ... The theory of space syntax is that it is primarily -though not 
only- through spatial configuration that social relations and processes express themselves in 
space. ... The primacy of configuration in the 'social logic' of space does not just happen to be 
the case. It originates in the logic of space itself (Hillier and others 1987a)."  
This implies, however, that the communication between spatial configuration and 
social interactions is not a simple relationship and it has to be substantiated by more 
experiments and research.  
 
 
 
Figure 2.14: A comparison among the four stages of a computer generated 'beady ring' structure (top); and 
a selection of beady ring hamlets (bottom) from Vaucluse region in France (Hillier and Hanson 1984). 
 
One of the major socio-spatial attributes of syntax theory is the relationship between 
movement in the city and spatial configuration. Hillier and his colleagues argue that 
"Urban grids are almost invariably conceptualised as some kind of 'spatial hierarchy', in which 
different kinds of configurational priority are assumed to be associated with different degrees 
of functional importance (Hillier and others 1993)." Natural movement, defined as the 
proportion of urban pedestrian movement determined by grid configuration itself, is 
an important part of this functional importance. Although, according to this theory, 
natural movement can take different forms in different cultures, the logic that links 
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movement to spatial configuration is invariant. In this sense, configuration of the 
urban system is the 'primary generator' of pedestrian movement structure. This 
argument does not intend to imply that in all situations configuration generates the 
larger proportion of movement:  
"On the contrary, it will often be the case that the multiplier effect of attractors far exceeds the 
effects of configuration. The argument is that configuration is the primary generator, without 
understanding it we cannot understand either urban pedestrian movement, or the distribution 
of attractors or indeed the morphology of urban grid itself (Hillier and others 1993)." 
 
Since the understanding of urban configuration needs a workable model, syntax 
theory moves on to build its model of spatial system by criticising the previous urban 
models:  
"An urban model must begin by capturing its physical and spatial object in some form of 
representation. Most urban models do this by making some initial division of the urban system 
into areas or zones ... . The models then seek to assign quantifiable attributes to these zones and 
flows between them. What is missing from such models from the point of view of the urban 
designer is that there is no attempt to represent the detailed physical and spatial structure of 
the urban object as it exists (Hillier and Penn 1992)."  
The construction of the syntactic model begins with the assumption that the whole 
urban system is made of a network of convex spaces,10 which in combination create the 
overall network of the city, known as urban grid. Although convex network has a 
geometrical definition, it is based on real urban experience as well since people who 
live and move in the city have different experiences in each convex space, and 
consequently, the configuration of these convex spaces becomes an important part of 
the urban system. However, there is another important aspect of the city which cannot 
be captured just by the convex model: we experience convex spaces one by one, but 
also inside each space we are aware of a larger combination of convex spaces which 
can be seen and passed through consecutively. This experience is captured in axial 
lines which pass through convex spaces (fig. 2.15). According to this we are able to 
construct an axial map "by drawing the fewest and longest straight lines which pass through 
all the convex spaces of the settlement (Hillier 1988, 68)." 
 
 
 
Figure 2.15: An example of axial modelling: convex map (left) and axial map (right) of a small settlement. 
Convex spaces are the largest and fattest spaces that each point in the space is visible from all other points 
of the same space; and axial lines are the longest and fewest lines that pass through all convex spaces of 
the system (Hillier and others 1987b). 
 
                                                 
10 Convex space can be defined as a space "that all points within the space can be joined to all others 
without passing outside the boundary of the space (Hillier 1988, 68)." 
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An axial map is a geometrical representation of urban grid. Although this model, by 
itself, has great values in creating a simplified version of urban grid geometry, for 
revealing its configurational properties it needs to be analysed. Hillier and his 
colleagues ask this fundamental question: "How is the urban grid to be represented as a set 
of discrete elements to make configurational analysis possible (Hillier and others 1993)?" The 
answer is the conversion of axial map into an axial graph, in which the lines of the axial 
map are the nodes and intersections of the lines are the edges.11 Hillier and his 
colleagues reject the node graph -proposed for instance by Krüger (Krüger 1977)- which 
uses the intersections of the lines as nodes and the route segment as edges, because it 
is too general in characterising the axial map. Instead, the axial graph is used which is 
"less general than the topology of the node graph, yet less than the geometry of the form itself 
(Hillier and others 1993)." An axial graph, therefore, provides a topological 
representation of axial map which can be analysed. Before explaining the syntactic 
method of analysis one point should be stressed. The conversion of axial map into 
axial graph does not mean that we scrap the axial model. First of all, we have to retain 
it in order to bring the results of the topological analysis back to the axial model, i.e. 
we recover the geometrical shape of the axial map again loaded with some topological 
information. On the other hand, the axial map could also be used for all other possible 
types of analysis, from a simple plan analysis to a more advanced analysis using the 
more complicated methods of characterisation of the axial map such as the method 
presented by Treza Heitor and her colleagues (Heitor and others 1997).12 
 
The analysis of the axial graph begins from the very local properties of the grid, such 
as connectivity which shows how many other lines are directly accessible from each 
line. Control value, another local property, measures the degree to which each line 
controls access to and from all neighbouring lines.13 The more useful syntactic 
measures, however, are the ones which deal with the global properties of the urban 
system, making this methodology capable of analysing the urban grid as a continuous 
set of urban components. Integration is the most effective syntactic measure, 
determining how each line is connected to all other lines of the system: "The 'integration 
value' of each line reflects its mean linear 'depth' from all other lines in the system (Hillier 
1996a, 160)." Depth in this context means how many steps each line is away from 
                                                 
11A similar type of analysis can be done for convex model, where the convex spaces are the nodes and the 
connections between them are the edges. This can be applied to both urban space and buildings. 
12The authors suggest that "a characterisation of axial maps by means of an extension of a local property 
which has been proved to describe the cell decomposition of the plane induced by line arrangement" can 
give a better model of axial maps which is more representative than the graph maps (Heitor and others 
1997).  
13 Control value is calculated for each node (line) by summing the reciprocals of connectivities of all 
neighbouring nodes (Hillier and others 1993) 
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another line, which is a topological measure rather than a metric distance. The method 
of calculation can be explained in three stages (Hillier and Hanson 1984, 108-113): first, 
the mean depth of each line in the system is calculated;14 second, the average depth of 
the whole system is figured out (relative asymmetry or RA);15 third, in order to reduce 
the effect of size when the systems of different sizes are compared, the relative 
asymmetry of each system is compared with the same value for the 'root' of a 
'diamond shaped' pattern in order to relativise the integration values.16 The reciprocal 
of the last measure -which is called 'real relative asymmetry, or RRA- is the measure of 
integration. The measures of integration, as well as all other syntactic measure are 
demonstrated by a colour -or black and white- index which presents a spectrum of 
colours from deep red to deep blue -or from black to white- attributed to all lines of the 
system from the most integrated to the most segregated lines.17  
 
The measure of integration has the flexibility of being calculated for different 
dimensions. If the depth from each line is calculated up to the largest possible depth, it 
is called global integration or radius-n. However, it is possible to reduce this radius to 
lower levels. This ranges from global integration to the smallest sub-system of lines, or 
three steps away from each line,18 which is usually called local integration or radius-3 
integration (Hillier 1996a, 160). In between, a measure called radius-radius, defined as the 
mean depth of the system from its most integrated line, has been recently introduced 
(Hillier 1996a, 336). In the integration spectrum radius-3 (R3) determines the most local, 
radius-radius (Rr) the semi-global and radius-n (Rn) the most global measures of 
integration. Apart from the mentioned syntactic measures, there are also some other 
measures, such as choice,19 which have not been introduced in our review. This is either 
                                                 
14Mean depth of each line in the system can be defined by: MDi = ∑kj=1 dij/(k-1) ; where d is depth and k 
is the number of lines in the system. 
15Relative asymmetry is defined by: RAi = 2(MDi-1)/(k-2) ; where k is the number of lines in the system. 
16The relativisation of RA can be expressed by: RRAi = RAi/Dk; where RA is relative asymmetry and Dk 
is the relative asymmetry of a diamond shape pattern of k cells. Krüger explains that the reason for 
adopting this method is that the depths from the root of a diamond shaped graph is approximately 
normally distributed. He also suggest that the same process of relativisation could be done by comparing 
the RA value to the corner of a grid with the same number of corners. The mathematical equation of both 
processes can be found in Kruger's article (Krüger 1989). Recently, another measure of standardisation -
integration score- has been proposed by Jan Teklenberg and his colleagues which uses the total depth 
instead of mean depth. In this method "the integration score is based on the comparison of TD [total 
depth] of a line of an axial map with L lines with the mean TD of a standardised axial map with L lines 
(Teklenberg and others 1993)." It should be noted that all these methods of relativisation are empirical and 
the mathematics of the method cannot explain the logic behind the method.  
17The computer software which analyses axial maps and provides the representation is called Axman and 
has been developed in The Unit for Advanced Architectural Studies, The Bartlett School of Graduate 
Studies (Dalton 1992).  
18The computer software takes the line itself as the first step. 
19Choice value indexes how many of the most direct paths connecting each of all possible pairs of other 
spaces go through that particular space (Peponis and others 1989). 
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because they will be discussed in following chapters, or because they have not 
produced significant results in previous syntactic studies.  
 
The variable dimension of integration -from local to global level- gives a unique 
capacity to syntax theory to pursue the issue of 'parts and whole', which has been 
ignored by many urban studies. Julienne Hanson, for instance, uses this capacity to 
argue that unlike 'order', which is a product of geometrical principles, 'structure' is the 
way the whole is read from the parts:  
"structure, in the sense of making places intelligible through creating local differences which 
give both a sense of identity and a grasp of the relation between the parts and the whole 
(Hanson 1989a)."  
This argument creates a potential way of studying the urban structure by examining 
how the parts correlate the whole, supported by a set of syntactic second-order 
measures such as the correlation between connectivity and global integration (Con. v. 
Int. Rn)20 or the correlation between local and global integration (Int. R3 v. Int. Rn). 
The studies of various urban system show that different types -or more precisely, the 
genotypes -21 of grids tend to characterise their local areas by different radii, and 
consequently, the appropriate radius has to be introduced in order to calculate the 
correlation between local and global integration (Hillier 1996a, 367). In this sense, urban 
structure is influenced by cultural and environmental features of each urban genotype, 
yet it is characterised by the configurations of parts and wholes, and more importantly, 
by the perception of parts from whole and vice versa.  
 
A distinct characteristic of space syntax analysis is that it has been used in a broad 
range of academic researches and practical architectural and urban design projects.22 
According to the papers presented in the 'Space Syntax First International 
Symposium',23 these studies can be categorised into six fields: comparative cities, 
complex buildings, domestic space, archaeology, urban themes and methodology. This 
exhibits a diverse and versatile environment of research which cannot be happening 
                                                 
20Initially this correlation has been termed intelligibility (Hillier and al. 1986). However, this term could be 
used for a wider range of correlation between local and global integration, especially in the systems -such 
as organic cities- that connectivity is not as indicative as some other systems -such as regular grids.   
21Syntax theory seeks to reveal genotypes, which are 'the abstract rules underlying spatial forms, rather 
than phenotypes, which are 'the spatial forms themselves' (Hillier and Hanson 1984, 12). These underlying 
rules compose a very important principle of the syntax theory, to which the theory partly owes its name. 
22A large number of M.Sc. and Ph.D. dissertations in the Bartlett School of Graduate studies, UCL or in 
other universities, as well as the academic researches, which have been undertaken in this school and 
other affiliated institutions, are among the mentioned studies. There have been also a considerable 
number of consultancy studies in collaboration with practical urban and architectural projects and 
competitions. Initially, the unit for Advanced Architectural Studies, and more recently the Space Syntax 
Laboratory, have been in charge of these projects (the information on these projects can be found in the 
reports and papers written by the collaborators of the Space Syntax Laboratory, or from their Web site via 
Internet). This trend in now spreading to a larger extent and many architects and urban designers tend to 
use the syntactic technique in order to improve their design.  
23This conference was held between 16th to 18th of April 1997 and the proceedings of the symposium (in 
two volumes) is available from its organiser, the Space Syntax Laboratory.  
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without a reliable theoretical and practical basis. Here it is not intended to review all 
the work accomplished within each of the mentioned categories, since firstly, they 
have been documented by numerous papers written by a network of world wide 
collaborators, and secondly, it is not physically possible to bring all this work into 
discussion. However, throughout the thesis, wherever it is needed, sufficient 
references will be made to the relevant pieces of work, including their theoretical 
assumptions, results and data.  
 
Another point which space syntax should be credited for is that it creates a common 
platform for cross-cultural and non-Western urban studies. Since, unlike some other 
urban theories, syntax theory relies on the most fundamental characteristics of urban 
systems, its techniques can be applied to different types of settlements and architecture 
regardless of their origin and background. The number of studies which attempt to 
apply space syntax to, for instance, oriental urbanism and domestic spaces is growing. 
The Ph.D. theses of Salah-Salah (Salah-Salah 1987) and Loumi (Loumi 1988) on North 
African towns, Farida Nilufar's thesis on local structures of the city of Dakar (Nilufar 
1997), and Kubat's article on Turkish fortified towns (Kubat 1997) are some of these 
studies. These works imply that space syntax methodology in principle has no 
difficulty in dealing with different types of urbanism, as they demonstrate that the 
methodology is able to detect fundamental differences between occidental and oriental 
urbanism which could not be expressed in other terms. Of course, the implications of 
the theory and methodology would be diverse in different cases, but it is important 
that for new forms of studies we do not have to lose our basic platform.  
 
All the merits which the space syntax theory has been credited for in this section do 
not mean that it is free from difficulties. The most important point in this connection is 
that space syntax is an on-going framework of research, which makes continuous 
change and development of the ideas inevitable. For instance, initially integration and 
choice values were both introduced as global measures; however, the subsequent 
research has shown that integration exhibits a better correlation with movement, 
making it more applicable to the prediction of movement in cities (Hillier and al. 1986). 
Another example in this respect is the introduction of local and radius-radius 
integration which are intended to fill the initial gap between connectivity and global 
integration in more recent syntactic approaches. The second important point about 
space syntax is that some of its theoretical and analytical conjectures are based on 
empirical assumptions. For this, the relativisation of RA value by comparing it to the 
root of a diamond-shaped pattern, and even the equations for the RA value itself, are 
some instances. As long as the researcher is aware of these empirical assumptions, 
there is no problem in using them, but when the results of analysis are taken for 
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granted regardless of their empirical nature, there is always the danger of 
misinterpretation. The last point about space syntax is that sometimes the broad 
capabilities of theory and techniques disguise its inherent limitations and therefore 
raise some expectations which cannot be satisfied. These types of questions are 
frequently asked: "what about the non-spatial characteristics of the city? how does it 
deal with the problem of geometry? how is the third dimension taken into account? 
and, is this method capable of designing?" The answer is that syntax theory, at least in 
its present form, has to be used creatively and flexibly to approach the answers to 
some of these questions, however, in general it has abilities which offer an effective aid 
for solving the complex problems of the built environment:  
"... experience suggest that there are many different ways to design a getto, but very few ways 
of designing an integrated system. Space syntax needs only be invoked for the more difficult 
task. In this, however, it often offers no more than a powerful aid to designer's intuition and 
intentions. It does not tell designers what to do. It helps them to understand what they are 
doing (Hillier and others 1993)." 
 
2.6. DISCUSSION AND CONCLUSION 
 
The subject of this thesis is inherently linked to a broad field of urban studies which 
makes a comprehensive review of relevant literature a difficult task. In order to 
overcome this difficulty, two major solutions have been adopted. Firstly, the part of 
literature review which was strongly related to the major themes of the following 
chapters have been left to their appropriate place in each individual chapter. Secondly, 
in the selection of subjects and works reviewed here, the thesis has tried to review the 
most representative types of studies which had the closest affiliation with the field of 
this research. According to these two criteria the discussion was accomplished under 
five major themes. In the first part of the discussion, the issue of society and space was 
raised. By focusing on the work of some prominent sociologists and anthropologists, 
such as Durkheim, Levi-Strauss and Giddens, it became clear that society has strong 
links with its physical conveyor. Space, as some of these sociologists claim, is the 
physical projection of society, its actual manifestation, and its companion. However, 
both in theory and practice, there has not been a significant effort from the side of 
sociology and anthropology to establish a framework which could be able to relate 
these two entities -society and space- and provide a 'social theory of space' or a 'spatial 
theory of society', as some recent theories like space syntax claim they do. 
 
The second section of the chapter focused mainly on the compositional and 
architectural exposition of urban space through the works of some urban architects, 
such as Sitte, Rossi and Krier. These approaches develop a sensible approach toward 
understanding how architectural forms construct the urban structure, and how the 
study of architectural and spatial forms and elements can enrich our comprehension of 
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the city. However, some major difficulties have been identified in these studies. The 
basic problem is that these approaches do not create, neither in theory nor in 
methodology, a global understanding of the urban system with the ability to 
comprehend the city in its parts and whole. Even if the theoretical bases are provided, 
the methods of analysis never go beyond a study of types and groups, remaining 
mainly at the level which we tend to call 'descriptive' rather than 'analytical'. 
 
In the next section the understanding of urban structure based on its features and 
characteristics was pursued. Urban geographers and morphologists, such as Vance, 
Conzen and Carter, were initially discussed and it became apparent that these 
approaches tended to separate themselves from pure descriptive methods. The extent 
of the analytical methods in their work, however, has been limited to the 
measurements of plan features and some relevant statistics. This does not develop to 
become a spatial model of the city, and consequently, the methods of analysis remain 
mainly at the level of plan statistics. The urbanists who are more perceptive, try to 
develop other types of approach, such as the cognitive maps of Kevin Lynch and the 
graph representations of urban structure by Christopher Alexander. These were seen 
to deserve credit because of their new visions, but they were also criticised for failing 
to establish a workable framework of urban analysis. The section ended with a brief 
look at the urbanist who have attempted to bring the methods of urban analysis into 
the field of non-Western urbanism. It showed that this group of urbanists were even 
less successful than the former group in bringing solid methods of urban analysis into 
their field of investigation. 
 
In the fourth part of the chapter there was a move from the descriptive and semi-
descriptive methods towards the theories and methodologies which were capable of 
producing deeper levels of analysis in two major ways: by constructing the models of 
an urban system and analysing it; or by inventing and applying new forms of 
geometry and mathematics. This started with the works of the Cambridge Centre for 
Land Use and Built Form Studies, and the approaches of authors such as Martin, 
March, Bullock, Steadman and Echenique. These works all develop some methods of 
modelling and analysis. However, when it comes to a comprehensive understanding 
of the urban structure, the analysis seems fragmentary and inadequate. The second 
group, i.e. the urbanist with new geometries and mathematics have other types of 
advantages and disadvantages. The approaches which are mainly reliant on the 
combinatorial formation of architectural or urban plans, such as shape grammar, are not 
powerful in giving the structure of the systems based on the restrictions of all 
possibilities. The theories, which use graph analysis, such as Krüger's approach, 
present a more continuous and global picture of the urban system, but they have 
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difficulties in providing a global analysis and also correlating their analysis to the 
actual activities of the city. Finally, the theory of fractal cities uses a complicated 
geometry which tends to discover the properties -such as irregularity- that simpler 
geometries are not able to capture, but the links between the fractals of urban system 
and the real urban units -either spatial or non-spatial- and also the structural 
properties which control the urban growth do not reach to a persuasive level. 
 
The last part of the chapter has been devoted to a general review of space syntax 
theory and methodology. It was discussed that syntax theory from the beginning 
attempts not to see space as an entity abstracted from the society. The initial definition 
of urban elements, such as convex and axial spaces, and basic interpretations of urban 
growth, such as beady rings, have all social and behavioural implications. Thus, when 
syntax theory goes on to analyse the configuration of the urban system, it is able to 
correlate the spatial configuration with social activities, such as movement and so on. 
The idea of urban configuration is a topological concept which enables the 
methodology to use new geometrical means -such as graph theory- but since this 
topological analysis can be brought back to the initial spatial model, the results go 
beyond the abstract topological structure, yet it is different from a complete 
geometrical representation. Another major characteristic of syntax theory is that it sees 
an urban system as a global system of continuous spatial elements, and therefore, both 
the modelling of the urban system and the analysis of this model are based on this 
overall view. In spite of this global view, space syntax does not ignore the importance 
of local structures. In fact, the correlation between these global and local structures is 
an important part of syntactic analysis. Finally, it was discussed that space syntax has 
shown significant potential for studying different types of buildings and settlement, 
and more importantly, many architects and urban designers have started to use its 
techniques for both study and design in real projects. 
 
The chapter concluded with the notion that no theory -especially in a complex field of 
study such as architecture and urbanism- can solve all the problems. Space syntax like 
any other theory has its powers and limitations. As an on-going framework of research 
there is always a possibility of change and amendment to the initial ideas. There are 
also many empirical assumptions which the researcher should be aware of, and if 
possible, try to suggest some new resolutions for them. The experience has shown that 
every new research or project in this environment needs some new ideas which arise 
from that particular work. It does not necessarily mean that the fundamental concepts 
of syntax theory should be changing all the time; on the contrary, it implies that any 
application of the theory should be accompanied by a thorough understanding of its 
capabilities and limitations.   
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AN INTRODUCTION TO THE TRADITIONAL CITIES AND THE SELECTED  
CASE STUDIES IN IRAN AND ENGLAND 
 
 
 
 
               
 
 
 
 
 
 
 
INTRODUCTION 
 
The study of the past, "Seeing yesterday's skeleton under today's flesh, or listening for old 
harmonies under newer sounds (Gaube 1978, xvii)", is an obligation for the contemporary 
society.  It is not just because we are curious about the past. It is rather an enlightening 
way to provide a more informed view of urban life in our existing cities. Although a 
part of this process is the examination of the physical remnants of the old cities, this 
thesis argues that the study of the rules of formation and the structure of urban spaces, 
facilitated by a theoretical framework which is able to intermingle the physical 
structure with the social patterns of life, can be a more efficient way. As the first major 
part of this journey, chapter 4 will be devoted to an intensive analysis of the old cities 
to answer questions about traditional urbanism. Before that, however, an appropriate 
level of knowledge about traditional urbanism, and also about the individual case 
studies, seems to be necessary and will be addressed in the present chapter. In this 
sense, this chapter is not yet a part of the major body of the research, but it provides a 
foundation for the continuation of arguments throughout the thesis. As discussed 
before, in order to avoid a long argument in this chapter, the characteristics and urban 
form of the cities after modernisation will be discussed in chapter 5 and the present 
chapter focuses mainly on the traditional or old cities. 
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 The chapter comprises five sections. In the first and second arguments, the general 
characteristics of traditional cities in Iran and England will be introduced. This 
includes a definition of the traditional period as a starting point, and then, a review of 
four major issues of traditional urbanism: the city as the place of non-agrarian 
economic interactions; the city as the centre of cultural and intellectual activities; the 
city as the seat of government or the location of political encounters; and finally, the 
city as the dwelling place for its inhabitants.1 In the third and fourth sections, a 
detailed introduction to the location and urban form of each individual city selected by 
this thesis will be addressed. These sections provide the essential information about 
each city from its foundation until the beginning of modernisation. Finally, in the last 
section of this chapter, the sources, maps and techniques needed for axial modelling 
will be introduced. The special difficulties and conventions for constructing the axial 
maps are also discussed in this section. Two sets of axial maps for Iranian and English 
traditional cities are the final products of this chapter, which will be used later for 
analysis and comparison.  
 
3.1. GENERAL CHARACTERISTICS OF THE 'IRANIAN TRADITIONAL CITY' 
  
The major interest in this chapter is the investigation of the traditional city. Therefore, 
it has to be established immediately what the 'old' or 'traditional' city means in this 
research and  to what span of time it belongs. Although city building in the Iranian 
plateau began at least three millennia ago, major historical changes distinguish the 
typical traditional cities from the ancient ones. A review of urban history shows that 
Iranian cities for a long period, between the early post-Islamic era (about 9th century) 
and the beginning of modernisation (late 19th century) developed a special urban type 
and maintained its main characteristics throughout all these centuries, in spite of some 
serious interruptions and fluctuations.2 It is certain that cities changed during this 
period, some cities disappeared and some new ones were born, but the main concepts 
of city building did not change significantly. According to this, the 'old city' or 
'traditional city' for the Iranian cases in this research will be confined to the above 
mentioned period, especially the era immediately before the beginning of major 
modern changes. 
 
Most of the approaches which contribute to the study of Iranian old culture are 
involved with literature, art, philosophy and archaeology, and rarely include the 
subject of urbanism and city building as a specific area of study.3 It is not easy either to 
                                                          
1These discussions are inspired by the categories defined by Heinz Gaube (Gaube 1978, p.19). 
2For a brief history of urbanism in Iran see appendix 3. 
3This insufficiency could be seen even in the great work of professor Arthur U Pope who spent most of 
his life in studying and introducing Iranian art. In his huge work 'A Survey of Persian Art', which is one 
the most intensive works on the subject of Iranian arts, there is a whole volume on Iranian architecture, 
but he rarely goes beyond the architecture of individual buildings or monuments (Pope 1967). 
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derive a proper understanding of Iranian cities from the general approaches to Islamic 
cities. The works of authors such as Lapidus (Lapidus 1967;  Lapidus 1969), Serjeant 
(Serjeant 1980), Antoniou (Antoniou 1981), Hugh and Roberts (Hugh and Roberts 1979), 
Hakim (Hakim 1986), Lewcock (Lewcock 1988a), Blake (Blake and Lawless 1980) and so on 
mostly deal with a huge range of Islamic cities from east Asia to west Africa. These 
types of work do not focus on the particular aspects of Iranian urbanism since they are 
more interested in the common aspects of Islamic cities, especially Arab cities. As Oleg 
Grabar implies: "there is a problem of equalising our knowledge of various areas. This is 
particularly true when one considers that we know so much more about the Arab world than 
about Iran or Turkey (Grabar 1969, 42)." In order to fill the empty gap of knowledge about 
Iranian cities the special analytical approach of the thesis will be applied in the 
following chapters, but before that, there is a need for a general understanding of the 
social, political, cultural and spatial characteristics of the Iranian traditional city.  
 
3.1.1. Trade and commerce    The importance of trade and 
commercial activities in Iranian old cities originates from two main reasons: first, that 
almost all major Iranian cities were located along the major trade routes (Kheirabadi 
1991, 41), and second, that the trade stimulated the development of cities after the 
significant growth of productivity in the Middle Ages in Islamic countries -including 
Iran. Since ancient times, the main Iranian cities had a close connection to the major 
commercial routes which crossed the country (fig. 3.1). The most important of these 
roads was the famous Silk Road which extended from China to Syria. This East-West 
road has connected some of the major Iranian cities, such as Nishabur, Ray, Damghan, 
Qazvin, Semnan and Tehran, from antiquity until now. Other important old cities were 
also located on the minor branches of the Silk Road or the major internal routes. 
Among them the north-south road, which connected the city of Ray to Isfahan and 
then to Persepolis and Shiraz, has always played a major political and economic role in 
the history of the country. 
 
Apart from the effect of trading routes, the rapid growth of the trade in medieval 
society was another important factor which influenced the spatial and functional 
structure of the traditional city. Specialisation of areas of the ancient Middle-East in 
medieval industries and the production of various goods accelerated the growth of 
trade activities. Consequently, the cities had to provide an appropriate spatial response 
to visiting caravans and traders, and also to the interactions between the outside and 
inside trade activities. The first effect of this response was the distinction of major 
thoroughfares as the continuation of the outside roads inside the city. It also gave rise 
to the necessity of having a differentiated spatial organisation for the commercial 
activities, as well as the necessity of constructing some specialised buildings to 
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facilitate these activities. In fact, the birth and evolution of two very important 
elements of Iranian traditional cities -i.e. bazaar and carvansaraye- have their roots in the 
strong ties between the cities and outside/inside commerce.4 These elements gradually 
evolved from pure economic elements to important building types expressing their 
prominent social, spatial and functional role in the traditional city (fig. 3.2).  
 
   
 
Figure 3.1: Major Iranian old cities and the old trade routes (cities in bold letters are the ones selected as 
case studies in this thesis). 
 
         
 
Figure 3.2: Isfahan, the bazaar. The bazaar complex is differentiated from the fabric of the city by 
specialised spatial form and building types. 
3.1.2. Culture and religion    The Islamic world power fused people 
of the most varied regions by a new ideology, but then it gradually became 
                                                          
4For a review of different urban elements in Iranian traditional city see appendix 5. 
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amalgamated with the indigenous cultures of regions and produced a variety of 
different Islamic cultures. In this sense, it is not easy to identify a unique Islamic 
culture among the nations of Islamic world. However, the effects of a united ideology 
inevitably makes   for some similarities among different cultures. In this sense, the 
nature of Iranian traditional culture should be regarded as a mixture of the ancient 
Iranian and the Islamic culture. 
 
Religion had two major contributions to make to the formation of Iranian cities: firstly, 
in connection with other factors, religion influenced the rules and conventions of city 
making; and secondly, it brought about the creation of some particular buildings and 
urban elements such as mosques, schools and so on. There are some recent efforts to 
investigate the Islamic principles and guidelines which were used in city making. 
Hakim addresses some of these principles such as 'harm', 'interdependence', 'privacy' 
and so on, which correspond well to direct Islamic teachings (Hakim 1986, 19). He 
believes that these guidelines and the language of pre-Islamic architecture -preserved 
in the models of building types and urban organisation- together with environmental 
conditions created the physical form of the city at both the macro and micro scales. 
This argument is valid insofar as it is regarded as just one of the influential factors, and 
not as the predominant concept of city building in Islamic cities. Besides, it may be 
noticed that a large number of apparently religious principles are themselves a result 
of environmental, historical and economic conditions.5  
 
Another way that religion affected the traditional city was through the creation of 
some special types of buildings and urban spaces which were needed for religious 
activities. The first of these elements was, of course, the mosque which appeared at a 
variable scale depending on the degree of importance and use of the mosque. A 
mosque is not a place solely for religious activities. It also serves as a place of 
gathering, communication and even education. In the later Islamic ages, another city 
element, madraseh (school), became differentiated from the mosque to accept some 
cultural functions of the mosque. Schools were significant not only as places for 
education and learning, but also as the institutions for intellectual and political 
activities (Sultanzadeh 1986, 279). The great Iranian medieval schools produced a large 
number of scientists, mathematicians, philosophers and poets who were extremely 
influential on the whole flourishing Islamic culture. 
 
Islamic culture had different effects on the various Islamic nations and brought 
different cultural -and consequently physical- consequences. In Iran, the differences in 
                                                          
5This applies to some rules expressed by Hakim  such as the width of thoroughfare and rights of 
possessions and usage (Hakim 1986, 19). 
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practising Islam by Shiite Muslims has created some urban elements and building 
types which are not customary to other Islamic cities.6 Two urban elements which 
have direct relation to this issue are imamzadeh  and hosseyniyeh. The former is the 
shrine of  the descendants of Shiite Imams (religious leaders) and the latter is the place 
of commemoration of Hossein's (the third Shiite Imam) martyrdom. Imamzadehs 
(shrines) are buildings which may be found both inside and outside cities and are very 
important in terms of attracting people all times of the year, whereas hosseiniyehs are 
either buildings or public spaces that exist inside the cities and provide the place for 
major gatherings and religious commemorations or celebrations.   
 
3.1.3. Socio-politics and government   The socio-political aspects of 
Iranian traditional cities, like the other aspects, were formed by a combination and 
amalgamation of pre-Islamic and Islamic structures. Heinz Gaube believes that Iranian 
Islamic cities, which were built around absolute monarchism, in general were more 
influenced by the oriental despotic cities, rather than Hellenistic-Roman democratic 
cities (Gaube 1978, 18). In ancient times, the seat of government and ruler was inside the 
kohan-dehj or citadel, which was protected by strong fortifications and had a dependent 
structure inside or beside the city. This situation continued in the post-Islamic cities by 
the creation of an element called arg, which functioned as both palace and citadel. 
However, this element became more integrated into the city fabric than it used to be in 
ancient times. Depending on the size and status of the city form, the significance of 
args was varied (Kheirabadi 1991, 77). The separation of governmental and civic 
activities continued until modern times and remained one the major characteristics of 
Iranian traditional cities. 
 
Political events and socio-cultural gatherings, such as elections and executions, major 
celebrations and rituals, had a common public place for enactment: the maydan or city 
square. The role of the square, however, should be differentiated from its European 
equivalent since unlike European  squares, Iranian squares never served as the focal 
centre of the city (as many urbanists imagine about European cities) and were always 
overshadowed by the  bazaar.7 Squares usually were spatially dependent upon other 
major elements, especially the bazaar or arg and played an intermediate role between 
the government and people.  
 
The location for non-governmental socio-political activities was again the bazaar. 
Bazaar and bazaaries(people who work in bazaar) were always influential on politics by 
                                                          
6Shiite is one of the two main branches of Islam. Shiites make up about 10% of the Muslim community 
and live mainly in Iran, Iraq and Punjab. Shiite has become the official religion of Iran from about 1500, 
but before that Iranians were officially Sunnis like most of other Islamic countries. 
7Large and glorious squares like Naghshe-Gahan in Isfahan were real exceptions, however, even these 
squares were not the real focus of the city as European cities squares. 
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forming people's movements, oppositions, rejection or confirmation of a ruler's 
policies. Mansour Falamaki calls the bazaar, especially in late Islamic cities, "both strong 
and interested in compromise, which was in political challenge and opposition to rulers 
(Falamaki 1987, 19)." There were also guilds which formed political activities in 
connection with other groups in the city, but again the status of guilds in Iranian cities 
was not as organised and important as the guild system in European medieval towns. 
For instance, guildhalls never existed in Iranian cities and apparently the bazaar itself 
accommodated the place for guild activities. The close relation of the bazaar with other 
elements such as schools and mosques confirms the strong political and social role of 
bazaars in traditional cities. 
 
Traditional cities did not have municipal governments, as was common in pre-
industrial European cities (Kheirabadi 1991, 77), and neighbourhoods or community 
leaders played this role instead. However, the activities of community leaders were 
controlled by a kind of police system which had a direct relation to the ruler or 
governor through the head of police, the darugheh. This gives a special importance to 
city quarters in terms of managing the different parts of the city and consequently, in  
the greater independence of residential quarters.  
 
3.1.4. Residents and inhabitants   In comparison to European residential 
quarters, the organisation of quarters (mahallehs) in traditional Iranian cities was more 
complex and differentiated. The division  of quarters seems to be related to ethnic 
background, religions, professions, and the place of origin. Ethnicity and defensibility 
were the major reasons which strengthened the segregation of quarters. Whereas the 
centre of the city was a place of encounters between outsiders and insiders, the 
residential quarters were the place of maximum privacy and control. There are many 
historical records showing clashes between different quarters, but in contrast, a strong 
co-operation and unity of people inside the quarters (Sultanzadeh 1989, 367). 
Apparently, a complicated set of conventions was developed in the old cities which 
gave the properties of self-reliance and dependence to each quarter. These conventions 
were, of course, influenced by different factors. For instance, the fact that Islamic 
society was not based on social class provided a basis for unity among inhabitants, 
regardless of the their social status. In this sense, the concept of poor residents living 
next to rich ones was quite customary. The minimisation  of views into the domestic 
interior and the reluctance of people to decorate the outside houses are two more 
examples of cultural effects on the formation of residential quarters. 
3.2. GENERAL CHARACTERISTICS OF THE 'ENGLISH TRADITIONAL CITY'  
 
The review of urban history shows that English old cities, similar to their Iranian 
counterparts, developed a specific structure during the medieval period and 
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maintained their major characteristics until the 19th century. The clarification of this 
fact benefits the research in two ways. Firstly, there is a clear and sensible structure of 
English cities which the research can focus upon without confronting the question of 
inconsistency and historical confusion. Secondly, the similarity between English and 
Iranian cities in terms of their historical stability before modernisation, provides a 
reliable basis for the comparative studies in the following chapters. Taking the above 
notions for granted, the discussion can concentrate on traditional English cities from 
the early medieval period until the 18th century. Here, in approaching the general 
characteristics of English cities, the same categories of the previous section are used. 
 
3.2.1. Trade and commerce    An important factor which 
distinguishes a town from a village in the medieval period is that essentially a town 
was a place where a significant amount of trade took place, and where a concentration 
of traders and craftsmen were found. Everyday buying and selling was done in local 
markets which served surrounding areas, whereas larger markets dealt with a wider 
range of merchandise. The most successful medieval markets were usually situated on 
major traffic routes, and some had several markets on different days of the week. Some 
towns became famous for their particular products: Salisbury for wool, Norwich for its 
worsted industry and so on (Lloyd 1984, 38).  
 
The English traditional city evolved from the feudal boroughs and experienced a 
considerable development in the 12th and 13th centuries, promoted by an increased 
commerce and by a steady expansion of industry (Donkin 1973, 123). In the early 
medieval period the market status of the town was strongly dependent on its borough 
status; hence, the conferring of borough status and the granting of market rights often 
went together (Lloyd 1984, 41). Therefore, the cathedral cities which usually enjoyed a 
high status were also important market centres. By the 14th and 15th centuries, the 
economic supremacy of the towns increased significantly, and the position of the 
towns became closely associated with their state of trade. Thus, many new industrial 
small towns grew and old corporate towns declined (Baker 1973, 241). Some old 
corporate cities -such as Norwich, York and Bristol- managed  to recover from the 
market decline in the 16th and 17th centuries; whereas some others -such as 
Winchester and Leicester- considerably lost their economic significance. 
   
Since the economy of the medieval city was strongly dependent on market activities, 
the incorporation of the market into urban structure was an important aspect of the 
traditional city. The spatial manifestation of the market place or trade centre in English 
old cities is twofold, market square and street, which can be equally found in English 
cities. In this sense, English cities seem different from their continental counterparts 
which have been pre-dominantly imagined to have market squares as their focal centre 
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(Lloyd 1984, 46). Markets were held both along the streets, such as Cheapside in London 
and the High Street in Lewes, or in market places, such as Norwich and Salisbury's 
market places (fig. 3.3).  
 
        
(1)                   (2) 
Figure 3.3: Two major physical manifestation of the trade place in English traditional towns: 1) the high 
streets, as found in Shifnal;  2) the market place, as found in Swaffham (Lloyd 1984). 
 
Trade and commerce in the medieval cities also had a close relationship with politics 
and power in society through the structure of 'guilds'. A guild could be explained as an 
association of people with a corporate constitution, sometimes a body of powerful 
merchants who might effectively control the economy of a city. The membership of 
guilds had two principal advantages: freedom of trade at all times and exemption from 
the borough tolls (Donkin 1973, 114). Guild normally appeared as an association of 
people in two ways, a particular craft or a particular trade, which were often in a close 
relationship with the governing councils of cities and larger towns; hence, they 
obtained a considerable political power in the society (Lloyd 1984, 98).  In the later 
Middle Ages, the craft guilds gained more significance and "became the principal 
weapons of economic restriction and regulation, aimed both at reducing economic conflict 
within towns and at keeping outside competitors at bay (Clark and Slack 1976, 108)." 
 
3.2.2. Culture and religion    Any approach to the cultural aspects of 
the old cities cannot disregard the  significance of religious power in the cultural 
structure of the city. The church in England played a continuous role in the cultural 
function of the towns from the early to late medieval period. The significance of the 
church originates from the concentration of religious activity in the established urban 
settlements, often with an array of shrines and relics, which "attracted the pilgrimages, 
prayers, and legacies of the peasantry almost to the eve of Reformation (Clark and Slack 1976, 
146)." In this sense, the cities of high religious status, based on cathedrals or 
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monasteries, achieved more weight and consequently, more cultural and political 
significance.  
 
The Christian imperative of harmony was at different times both strengthened and 
undermined by the great range of religious institutions, though in different periods the 
dominance of the ecclesiastical establishment took different forms. In the early 
medieval towns, the religious loyalty was attributed to the major monastic houses, if 
they existed. This was replaced later by a preference for the newer friaries, but the 
friaries themselves lost ground in the later Middle Ages, when the parish churches 
became the chief object of attention for most citizens (Holt and Rosser 1990, 13). The large 
number of parishes in the older towns, for example fifty in Norwich, bears witness to 
the fact that older cities developed a more sophisticated religious network. The 
parishes owed their origin to neighbourhood solidarity within a local area, a block or 
street, providing a small local structure in the society.  
 
Education was  another aspect of the cultural role in the pre-Reformation towns which 
was closely connected with religion. In the 15th century, some endowed schools were 
founded by laymen, but even in the 16th century education was still overwhelmingly 
in the hands of religious institutions. The event which mostly influenced the schools 
and colleges in the later Middle Ages was the Reformation. An important effect of the 
Reformation was its impact on the physical appearance of many larger communities 
through the damage inflicted by the Dissolution of Monasteries, and the suppression 
of the colleges and chanceries a decade later (Lloyd 1984, 96). In many cities the vacant 
sites and buildings of monasteries, friaries and colleges became the potential places for 
urban developments and newer buildings which were demanded in the pre-Industrial 
period. 
 
3.2.3. Socio-political aspects and inhabitants        The fundamental concept of 
socio-politics in English towns was highly related to their status defined by charters:  
"The political life and activity of the English traditional city was dominated and to a larger 
extent determined by the charters and royal grants which gave them their privileges and 
independent existence. Charters defined the structure of urban politics both internally and 
externally: on the one hand the shape of the civic élite and its power over the citizenry; on the 
other, the relationship between towns and outside authorities, local and national (Clark and 
Slack 1976, 125)."  
This does imply that unchartered towns had no significant political role, especially in 
the pre-Industrial era. It is also apparent that the chartered boroughs of the later 
medieval England presented 'more definite' and 'better-documented' predecessors of 
the political structure of the early modern town. There is a gradual shift from borough 
charters in the early Middle Ages to incorporation charters in the later ages, when the 
incorporation status became the highest ambition of the cities and there was a huge 
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effort toward obtaining incorporation status. No wonder that the charters of 
incorporation have been described as the "tools of an irresistible tendency toward 
exclusiveness (Clark and Slack 1976, 128)". 
 
The dominant theme and the driving force behind the status aspirations and the 
consequence of these achievements, was the growth of oligarchy, i.e. a rich and small 
group which were the alliances of a Crown by virtue of an incorporation treaty. By the 
onset of the later medieval periods, the politics of urban communities were dominated 
by the establishment of an oligarchy. The authority of oligarchy was further enhanced 
by the exemption of the administrative machinery in many towns. The new 
administrative authority of the ruling élite was supported in the late 16th century by 
the rise of a primitive form of bureaucracy (Clark and Slack 1976, 132).  
 
A notable characteristic of the English traditional city was the uneven distribution of 
wealth among the residents. The gulf between poor and rich generally widened in the 
later medieval period and influenced the social, political and even physical structure of 
the city:  
"The polarisation between rich and poor was also made more conspicuous by social zoning 
within towns, the most prosperous areas being rebuilt, often in brick, for merchants and gentry 
residents, while the labouring classes were crowded into one -or two- room hovels in the 
suburbs. Thus, by 1600, the northern parts of Southampton, and the centres of Norwich and 
Bristol were residential as well as business areas for the well-to-do (Clark and Slack 1976, 144)."  
This clearly implies that there was a great tendency toward occupying the central parts 
of the city by the richer classes and residing in the more remote areas by the lower 
classes. 
 
3.3. INTRODUCING THE IRANIAN CASE STUDIES; the location and urban form of 
six Iranian old cities.   
 
As established before, six Iranian and six English cities have been chosen for study and 
analysis in this thesis. After investigating the general aspects of traditional urbanism, a 
detailed review of each case study seems inevitable before starting any type of 
analysis. In the present and succeeding sections a brief introduction of the location and 
spatial form of the selected old cities will be presented.8 This study pursues the 
characteristics of the traditional city before the beginning of modern physical changes 
(before 1900 in the case of Iranian cities and before 1800 in the case of English cities). 
The description of the modern changes in each individual city will be continued in 
chapter 5, where the issue of modernisation will be discussed. 
 
                                                          
8In order to avoid a long discussion, the history of individual cities is presented in appendices 7 and 8. 
Although this historical information is not obligatory for the general objectives of this research, a more 
enthusiastic reader may find it helpful in understanding the unique characteristics of each individual city.  
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3.3.1. Shiraz    Shiraz is located towards the western end of a large 
bowl-shaped basin within the Zagros mountains. It is one of the most important 
Iranian cities and the capital of Fars, an important southern province. Unlike many 
other Iranian cities Shiraz enjoys a temperate and moderate climate and relatively high 
precipitation (Lockhart 1939. 30). Apart from being the birthplace of the two greatest 
Iranian poets, Shiraz owes its fame as the 'city of flowers and nightingales' to its 
pleasant climate and famous gardens.9 
 
 
 
Figure 3.4: The old city of Shiraz (before 1900). The map is reconstructed from the old maps and 
documents; the major elements of the city are exhibited in city centre. Source: Urban Space Design 
(Tavassoli and Bonyadi 1993).  
 
Shiraz was initially circular in shape (c. 700 AD), however, the regular pattern of the 
city soon changed to an organic structure like the other Iranian cities, comprising the 
main elements of such cities. The form of the city stabilised from the 15th century and 
its shape from that time until the 20th century exhibits a fair representation of a typical 
traditional city before modernisation (fig. 3.4).  
                                                          
9The major gardens of the old city were usually located outside the walled city.  
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The overall form of the traditional city is close to a circle (fig. 3.5.). Six gates connect 
the city to the outside and some major routes lead from the gates to the city centre. 
There are also some internal routes which connect some gates directly together, 
although these routes are not as significant as the first type. The bazaar begins a short 
distance from the northern gate and continues to the centre of the city linearly, where 
it splits into two branches. These branches elongate in parallel and other branches 
intersect and connect them in the middle and at the end. The major elements of the city 
complete the city centre by joining to the bazaar complex. The older elements of the 
city, such as the Friday mosque and the Shrines, are located to the south of the bazaar, 
and newer elements, such as the arg and city square are situated to the north of the 
bazaar complex. The position of residential quarters is around the city centre and each 
of them includes at least one major road which connects it to the other parts of the city. 
 
6
6
5
 
 
Key: 
 
1. Friday mosque  
2. Grand mosque  
3. Shrines  
4. Bazaar 
5. Colleges  
6. Carvansarayes  
7. Bathhouses  
8. City square,  
9. Arg (citadel)  
10. Ruler’s palace  
11. Residential quarters
                        The old city of Shiraz; the 
detailed map of the city centre. Source: 
Urban  Space  Design  (Tavassoli  and 
Bonyadi 1993). 
Figure 3.5:
 
3.3.2. Kerman                               Kerman, the capital of a province with the same name, 
is located in the south-eastern region where the central deserts and the south-eastern 
mountains meet each other. Its climate, because of the high altitude, is not unduly hot, 
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but like the other cities of the Central Plateau, spring and fall  in the city are short 
intervals between long, cold winters and equally long hot summers (English 1966, 7). 
There is a strong argument about the foundation of Kerman which attributes the origin 
of the city to military-economic necessity, regarding the fact that natural resources, 
such as regular precipitation or big rivers, are not available for the evolution of such a 
large settlement. The existence of the city relies on its location that served as a key 
point to connect an important branch of the Silk Road from India to the main Silk Road 
in northern Iran (Bastani-Parizi 1987, 195). 
 
 
Figure 3.6: The old city of Kerman in the 19th century (English 1966). This map is a good example of the 
maps which are not precise enough to be used directly in spatial modelling, but can provide data for 
reconstructing the axial map of the old city.  
 
Despite the turbulent history and socio-political fluctuations, the structure and 
boundaries of Kerman in the beginning of 20th century had not significantly changed 
from the medieval time (fig. 3.6). Bastani-Parizi has a good explanation for it:  
The general opinion that could be presented about the modifications of the city during its long 
history is that the development of the city was always based on the productivity of rural areas, 
and since this could not increase rapidly, the displacement of the city was very limited; new 
quarters were built upon the old ones and some of them declined in a particular period. ... this 
is a natural and normal process in historical geography of Kerman which has been repeated 
approximately each two centuries (Bastani-Parizi 1987, 201). 
The key structure of the traditional city  was formed by the interaction of three major 
elements: the  bazaar, arg  and Friday mosque. The Friday mosque (11th-14th century) 
was located near to the eastern gate of the city and opposite to Vakil Bazaar. The arg, 
the seat of government, which was built as a citadel with strong fortifications, was 
located near the western gate. Between these two poles, or in fact, between the two 
major city gates, laid linearly the commercial district of Kerman (English 1966, 39).  
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The structure of the bazaar in Kerman is strongly linear lacking the concentric 
character of the bazaar in some other Iranian cities. A large number of carvansarayes 
fill the flesh of the central core and some other major elements such as schools, bath-
houses and mosques join this structure (fig. 3.7). Two major city squares adjacent to 
the main branch of the bazaar complete the city spine, one in front of the western gate, 
called the Arg  square, and the other one in the centre of the city, called Ganjalikhan 
square. The remainder of the city is divided into five residential quarters and the major 
thoroughfares of the city pass through these quarters and intersect the main bazaar at 
right angles. The residential quarters were expanded to the outside of the city walls in 
the late middle ages, especially to the eastern part of the city, implying the great 
demand for new spaces in the over-crowded traditional city. 
 
  
1. Friday mosque, 2. Bazaar, 3. Colleges, 4. Carvansarayes, 5. Bathhouses, 6. City squares, 7. Residential quarters, 8. 
Modern streets (to be ignored in this map) 
 
Figure 3.7: The old city of Kerman; the detailed map of the city centre. Source: Mosaic Map of Iran,  
Kerman area, National Cartographic Organisation of Iran,  scale 1:5000, 1984.  
 
3.3.3. Qazvin    Qazvin is located in the north-central region, about 
150 kilometres east of the today's capital, Tehran. The location of the city is in the centre 
of a vast fertile plain facing towards the southern foothills of the Elburze mountains, 
supplied by some small rivers. Because of the location, the climate is not extremely hot, 
but winters are longer and colder than in the central cities, whereas summer is still a 
relatively hot season. In summary, the city owes its long history of urbanisation to 
three major reasons: its natural environment; its location on the most important east-
west road of the country, the Silk Road; and finally, to its strategic role as the military 
base for controlling the Dilemites, the warlike inhabitants of the northern mountains 
(Eshraqhi 1986, 320). 
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One of the major characteristics of the old city is its relatively large size in comparison 
to other Iranian cities (fig. 3.8) This is basically because Qazvin had grown rapidly as 
the capital in the mid-16th century, but in later periods, after the transfer of the capital 
to Isfahan, the built-up area shrank while the walls remained intact. Large open areas 
to the north-east and in the centre of the old city used to be the royal gardens and 
palaces. Another major characteristic of the city is the structure of the bazaar and its 
gridiron shape which contrasts with the linear form of the bazaar in Shiraz and 
Kerman. Different branches and buildings are concentrated in the centre and make a 
relatively regular complex connected strongly to the other elements of the city centre 
such as carvansarayes, schools and public baths (fig. 3.9). The Friday mosque, which is 
a relatively old building (1113 AD), is located apart from the bazaar, whereas a newer 
grand mosque, called Shah Mosque (14th century), creates a strong religious attraction 
inside the bazaar complex.  
 
There are some unexpectedly straight streets which do not seem to belong to the old 
structure of the city: the west-east street which connects the eastern gate to the centre 
of the city; the east-west street which passes through the east-south gate; and a north-
south boulevard between the Friday mosque and the palaces. These streets are among 
the earliest Westernised streets in the Iranian old cities before the comprehensive 
transformations of the cities which occurred in the beginning of the 20th century.  
 
    
1. Grand mosque, 2. Bazaar, 3. Colleges, 4. Carvansarayes, 5. Bathhouses, 6. mosques 7. Residential quarters, 8. Palace of 
the ruler and government. 
Figure 3.9: The old city of Qazvin; the detailed map of the city centre. Source: Skeleton Map of Kazvin 
[Qazvin], 1919, scale 12 ins. to 1 mile [approximately 1: 5000], Produced by the Mesopotamian 
Expeditionary Force, the map library of Royal Geographical Society, London. 
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3.3.4. Hamedan    Hamedan stands on a fertile plain just on the 
northern slopes of Mount Alwand (called Oronte by Greeks) in the west central region 
of the country. Being located at a very high altitude -1800 metres above sea level- 
within the west mountains, Hamedan's  climate is significantly different from the 
desert cities. Winters are extremely cold and severe with a high rate of annual snow, 
but summers are moderate and pleasant (Lockhart 1939, 46). The abundance of water 
and fertility of the land are among the advantages of the city. However, like many 
other Iranian cities, Hamedan owed its importance also to its unique situation, where 
the important commercial and military roads intersected. 
 
Because of its long history and major destructions throughout history, it is very 
difficult to imagine a fixed historical shape for Hamedan. In ancient times and later, 
the city was very famous for its extensive fortifications, but in the more recent periods 
it lost its special military importance and became more similar to other Iranian old 
cities. The form of the city at the end of 19th century is a dense concentric structure 
without city walls and conventional citadel or arg (fig. 3.11). 
 
     
1. Friday mosque, 2. Bazaar, 3. Carvansarayes,  4. Residential quarters, 5. River, 6. Site of the ancient city of 
Hegmataneh. 
 
Figure 3.10: The old city of Hamedan; the detailed map of the city centre. Source: Skeleton Map of 
Hamadan [Hamedan], 1919, scale 12 ins. to 1 mile [approximately 1: 5000], Produced by the 
Mesopotamian Expeditionary Force, the map library of Royal Geographical Society, London. 
 
The location of two historic hills inside the city distinguishes the topography of the old 
Hamedan: the Hegmataneh hill to the north, and the Musalla hill to the east. Whereas 
the former is the remnant of the very ancient Hamedan (2nd millennium BC), the latter 
is a natural hill occupied by a newer citadel which was destroyed in 1789 AD (Sarraf 
1989). On the old map of the city a rectangular castle is shown to the south-west which 
seems to lack the common characteristics of citadels in the other 
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cities. Another feature of old Hamedan's topography is the location of the river. Unlike 
many other Iranian cities, there is a small river which traverses the city from the north 
to the south and creates a very organic mixture with the urban fabric. 
 
The pattern of the city grid is radial and the major streets of the city converge at a 
dense and compact city centre (fig. 3.10). The structure of the bazaar complex in old 
Hamedan is relatively concentric and the main branches make a small grid, among 
them only one or two extend linearly to the north. Other important elements of the city 
are mostly located in the central area. However, the variety of urban elements which 
can be seen in some other cities, cannot be found in old Hamedan, probably because of 
the decline of the city in the pre-modern era. 
 
3.3.5. Kermanshah    Kermanshah, like Hamedan, is situated on the 
important old road which used to connect Baghdad and the other West Asian cities to 
the Iranian Plateau. The location of the city is nearly midway between the Iraqi frontier 
to the west and Hamedan to the east. At a high altitude, Kermanshah stands near the 
south-western end of a fertile plain. The site and location of the city has been admired 
by many travellers, because of its natural beauty and fine environment (Lockhart 1960, 
101). The climate in Kermanshah is mild and pleasant in summer, but cold in winter.  
 
    
 
Figure 3.12: The old city of Kermanshah (before 1900 AD). The major elements of the city are highlighted 
in the city centre. Source: Kermanshah; An Iranian Provincial City (Clarke and Clark 1969).  
 
The city used to be fortified in the 16th and 17th centuries, but in the 19th century it 
lost its fortifications and by the final decades of the 19th century it was not a walled 
city any more (fig. 3.12). The focal point of the city, as usual, is the bazaar line which 
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extends from the north to the south in the centre of the city (fig. 3.13). For a city which 
had lost most of its past glories before the modern time, the bazaar of old Kermanshah 
still preserves some nobility. The bazaar is supplied with a large number of 
carvansarayes, joined by some other elements such as a city square and governor's 
palace. The structure of the bazaar becomes more complex in the centre, but still is 
different from the spatial organisation of Hamedan or Qazvin's bazaar. The major 
routes of the city radiate from the main axis of the bazaar to the periphery and join the 
major roads which connect Kermanshah to the rest of the country. 
 
1. City square, 2. Bazaar, 3. Carvansarayes, 4. Residential quarters, 5. Governor’s palace, 6. Barracks  
 
Figure 3.13: The old city of Kermanshah; the detailed map of the city centre. Source: The Skeleton Map of 
Kirmanshah [Kermanshah], 1919, scale 12 ins. to 1 mile [approximately 1: 5000], Produced by the 
Mesopotamian Expeditionary Force, the map library of Royal Geographical Society, London.   
 
3.2.6. Semnan    Semnan is a typical example of Iranian cities on the 
desert fringes. The city is located on an expansive alluvial fan stretching from the 
foothills of the Elburze mountains to the edge of the large central desert. This location is 
where the main branch of the historic Silk Road used to connect East Asia to the West. 
Since there is no other significant reason for the emergence of a settlement in this 
location, Semnan undoubtedly owes its existence to its situation on the main Silk Road. 
Semnan has the typical climate of desert cities: summers are long and hot, winters are 
dry and cold, where springs and falls are the short intervals between these two 
extremes.  
 
It is a rather difficult task, if not impossible, to find a precise map of the traditional city 
of Semnan. The best possible way to picture the old city seems to be by superimposing 
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the 18th century boundaries on the oldest available map and ignoring the modern 
streets (fig. 3.14).10 The shape of the old city is close to a square and a rectangular 
citadel (the Arg) is attached to the northern wall. The structure of the city is based on 
the major roads, especially the east-west road, which pass through the four main gates 
of the city and join together in the city centre. The higher density in the eastern part of 
the city shows that this part of the city is older and most of the gardens are located in 
the western quarters.   
 
1. Friday mosque, 2. Grand mosques, 3. Shrines, 4. Bazaar, 5. College, 6. Carvansarayes, 7. City square, 8. Arg (citadel), 
9.  Residential quarters. 
  
9
9
9
5
 
3.14                    3.15    
 
Figure 3.14: The old city of Semnan (before 1900 AD). The map is reconstructed from the old maps and 
documents. The major elements of the city are exhibited in city centre. Source: Urban Design in the 
Historic Core of Semnan (Abbaszadegan and others 1993).  
 
Figure 3.15: The old city of Semnan; the detailed map of the city centre. Source: Urban Design in the 
Historic Core of Semnan (Abbaszadegan and others 1993).  
 
The pattern of the bazaar is linear and consists of two perpendicular major axes which 
intersect where the other major elements of the city -such as the Friday mosque, grand 
mosque and city square- are situated (fig. 3.15). The extension of the bazaar to the 
north seems to have been influenced by the new citadel (built in the beginning of the 
19th century) and the general tendency of the city to expand northward in the past two 
centuries (Abbaszadegan and others 1993, 10). Carvansarayes and the other major 
elements of the city are located alongside the major roads, especially the east-west axis. 
 
                                                          
10This has been achieved by using the maps produced in: Urban Design in  the Historic Core of Semnan  
(Abbaszadegan and others 1993). 
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3.4. INTRODUCING THE ENGLISH CASE STUDIES; the location and urban form of 
six English old cities. 
 
Similar to the previous section, this section presents a brief introduction of the location 
and spatial form of the selected English cities. As explained before, this study pursues 
the characteristics of the traditional city before the beginning of modern physical 
changes, i.e. before 1800 in the case of English cities.  
 
   
 
Figure 3.16: Major English old cities (cities in italic letters are the ones selected as case studies in this 
thesis). 
 
3.4.1. Norwich    Norwich, the capital of Norfolk, and the historic 
centre of East Anglia lies about 110 miles north of London. The city is situated on 
either banks of the river Wensum, just above its confluence with the river Yare. The site 
is such a kind which could often lead a medieval town to prosperity: a natural route-
centre with good communication by land and by water; also located on a navigable 
river at a point which could be crossed easily, inland enough but easily accessible from 
the sea.  
 
An important characteristic of the city's physical structure is the stability of its physical 
form for over 700 years from the Norman period until the 19th century. As Lobel puts 
it: "In more  general ways Norwich was an unchanging city. There must be connections 
between the unchanging elements in the economy of Norwich and unchanging elements in the 
pattern and overall limits of the city and in  land-use there (Lobel 1975, Norwich, 22)." The plan 
of the major streets, the outer boundary of the built-up area, the  
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walls and gates, and most of the open spaces remained almost unchanged. However, 
the shape and appearance of the city altered largely by new attitudes and changes in 
architectural taste. 
 
The overall shape of the old city is a deformed ellipse which is closer to a circle in the 
north and becomes narrower in the south (fig. 3.17). Numerous gates puncture the 
outer walls and each one is connected to the centre of the city through a major street. 
The river Wensum passes through the city and turns to the south before reaching the 
centre and becomes the eastern border, providing a natural defence on this side of the 
city. Five bridges, more than any other medieval city in England, link the two sides of 
the river, implying the importance of river-side area in the economy of the old 
Norwich.  
 
Three major features, all Norman-based, form the skeleton of the city centre: the castle, 
the cathedral and the market place. To build each of these massive elements, a 
considerable part of the city was cleared, which is still visible in the morphology of the 
city. The castle stands on the top of an artificial hill in the centre of the city, but the 
urban structure was developed mainly around the castle in a way that minimised the 
interruption of the castle (Baynton-Williams 1992, 46). The densest part of the city is 
situated between the cathedral square and the market square which extends towards 
the river-side area. The importance of the market in Norwich is indicated by the 
amount of space devoted to it. In the 18th century the market-place was similar to 
what was pictured by the map of the 13th century, except that it lost two rows of 
stalls.11 In addition to the three above mentioned elements, Norwich had a massive 
number of thirty-four parish churches, essentially not because it needed them for 
religious functions, but because in the late Anglo-Saxon period it was easy, and 
probably profitable, to put up churches. The churches may indeed in their early days 
have fulfilled some of the public functions and were needed as much for general social 
purposes as for worship (Lobel 1975, Norwich, 22). 
 
3.4.2. Bristol    Bristol is located about 120 miles from London on 
the northern bank of the river Avon, embracing the long and ramified reaches of the 
'floating harbour' and a tiny river called the Frome. The city has benefited from some 
geographical advantages: its valuable position at the junction of the Severen Estuary, 
with its exceptional tidal force and a network of rivers; its position between 
contrasting areas rich in agricultural, mineral and industrial products; and the 
geological structure of the area of the city and of its region which was exceptionally 
varied (Lobel 1975, Bristol, 2).  
                                                          
11Other than the market stalls, there were also numerous shops in the market area of the old Norwich. 
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The medieval city can be expressed as a set of several extensions to the original 
settlement (fig. 3.18). The centre and focal point of the town itself was the original burh 
up on the headland surrounded by a wall. The area within this early wall was divided 
into four quarters by the intersection of four main street, High street, Broad street, 
Wynch street and Corn street, terminating in four gateways. The further extensions 
stretched the boundaries of the city radially from the original nucleus, completed by 
new defences in each period. Following this pattern of development, the Castle, which 
was once located in the city centre, dissolved into the urban fabric after demolition. 
The Avon was spanned by 'Bristol Bridge', which remained the only bridge across the 
river into Somerset until the 19th century. The Frome, on the contrary, had already 
been crossed by several bridges inside the city. 
 
Unlike Norwich, the market place did not appear as a single square. Instead, there 
were several markets, chief among them the Great Meal Market, the covered Meat 
Market (the New Market), and the Corn Market , all built between 1572 and 1623 . Also, 
being relatively new, the cathedral place was not strongly integrated into the structure 
of the old city. The fact that both the market and the cathedral places were not 
significant features in old Bristol puts more emphasis on the role of the streets in the 
city centre. The most strategic point of the central area, i.e. the junction of four oldest 
streets, was highlighted by the High Cross, and also the council house which was 
erected close to this location in 1552.  No new parish churches were built since the 13th 
century, but they were the subject of constant rebuilding, enlarging and 
embellishment. 
 
Bristol is among the cities which were influenced by Neo-classical or Baroque urban 
planning. The introduction of Neo-classical squares began by the building of Queen 
Square on the south-eastern marshes in 1699. On the other hand, the growth of the city 
in the 18th century, which was the introduction to the explosion of the city after the 
Industrial Revolution,  was accompanied by ever-increasing problems. The 
narrowness of many main streets was no longer acceptable to the society. Many streets 
were widened and modified, including the city's central junction, which was opened 
by the removal of the medieval High Cross to the College Green in 1733 (Lobel 1975, 
Bristol, 24). Along with the modernisation and expansion of the street plan, the erection 
of buildings of all kinds occurred. Nevertheless, the structure of the urban network 
was not significantly transformed and the lines of the medieval city can be still traced 
back in the urban layout of 18th century Bristol. 
 
3.4.3. York    York, the ancient capital of the North and the centre of 
Yorkshire region, is located about 200 miles north of London. As a strategic location, it 
was the converging point of Roman roads, coming to it in five directions. Even in the 
modern era it managed to preserve this characteristic by becoming a centre of railway 

 Chapter 3: Origins and Backgrounds 
 
   
   
  
 100  
communication, from London to Edinburgh, and from coast to coast. Located at the 
confluence of the river Ouse with the river Foss, medieval York possessed a unique 
situation, providing access to the sea and inland via the river Ouse (Baynton-Williams 
1992, 126). 
 
The old city comprises three major sectors separated by the two rivers (fig. 3.19). The 
area between the Ouse and Foss is the oldest and the most important part of the city, 
which also contains most of the important urban elements. The western area situated 
on the western bank of the Ouse and the eastern area located on the eastern bank of 
the Foss are the medieval extensions of the city which mainly accommodate residences 
and parish churches. These three areas were connected by two bridges and the overall 
fortification of the city enclosed all of them, providing the impression of a whole city. 
Much of the layout of York was formed before the Norman Conquest but its character 
and appearance were changed dramatically as a result of William’s campaigns. At first 
a single earth and timber  castle was constructed and then a complete shire of the city 
was depopulated and castles were built on either side of the river Ouse. The river Foss 
was dammed to provide a huge water-filled moat around York Castle, known as the 
King’s Fish-pond, which remained a significant feature in the topography of York until 
the River Foss was canalised in the 18th century. 
 
One of the most remarkable features of the city is its circuit of defences, which has 
been remarkably preserved more than any other city in England, enclosing an area of 
263 acres, about half that of the city of London. The walls partly follow and partly 
ignore the Roman plan, and so do the medieval streets (Beresford and Joseph 1979, 173). 
The market place did not occupy a unique location in York and this function was 
distributed in different locations, mostly in three places: Thursday Market  near St 
Sampson's church; pavement, an oval place, now built over; and finally Shambles, one of 
the best persevered medieval shopping streets (Beresford and Joseph 1979, 175). Similar 
to Norwich, the most central part of the city is occupied by the major streets, 
maintaining a close relation with  the cathedral square and market places. 
 
3.4.4. Hereford   Hereford, the centre of Herefordshire, is located 135 miles 
west of London near the junction of the river Wye with its branch the Lugg. Like many 
ancient cities, the city was situated by a large river which used to provide water 
supply and was a means of communication in the old times. Hereford, once capital of 
the ancient kingdom of Mercia, owes its importance to road and water communication 
as well as its central position between the Welsh speaking and English speaking 
peoples of the region. 
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The old city appears in a deformed oval shape encompassed by stone walls with six 
stone-built gates (fig. 3.20). The fortifications, which remained intact until the end of 
the 18th century, extend to the southern side of the river. The site and remnants of the 
castle, which was once 'one of the fairest, largest and strongest castles in England' 
(Lobel 1969, Hereford), are located on the south-eastern side of the city, isolated from the 
rest of it.   
The most indisputable feature of the city is the market place, called High Town, which 
is a wide space to the north of the city, where four major thoroughfares meet each 
other. This is a typical example of organic market places in English cities, created by 
the spatial and functional evolution of an initial Saxon market area. All four northern 
gates of the city are directly connected to the market place. Here (market place), used 
to accommodate Tolsey (the Merchants' Place of Association), the High Cross, St. Peter's 
Cross, and presumably the Guild Hall (Lobel 1969, Hereford, 6). The highest density of 
built form can be found in the market area. The cathedral place, located to the south of 
High Town, is another important feature of the city which is directly connected to the 
market area.  
Affected by the ideas of modernisation, some changes were made at the end of the 
18th century: the city gates were taken down, the cross in the centre of High Town and 
the Tolsey in Bye street could not survive any more. There was also another plan to 
widen the narrow Cabbage Lane, from High Town to the Cathedral, by taking down 
houses on the west side, but it did not come to anything and the internal street plan 
remained remarkably unaltered. At the same time, many of its citizens were becoming 
conscious of their city’s heritage and of the need to preserve its historic features (Lobel 
1969, Hereford, 11). 
3.4.5. Canterbury   Canterbury, the historic centre of Kent, is located in 
a pleasant valley 55 miles from London. The river Stour romantically passes through 
the old city and splits into several smaller streams which create some islands, 
including the one which literally constitutes the whole western part of the city (fig. 
3.21). Being among the first Roman settlements, and holding one of the oldest and 
most prestigious seats of the English Church, Canterbury has always been regarded as 
a prominent city of South-East region, in spite of its relatively small size.     
There are some elements of the Roman city which influenced the medieval city, 
including the defences and four out of five gates. But in contrast to its broad outlines, 
nothing of the  actual Roman city survived. The medieval layout, as Harold Carter 
implies: 
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"was the consequence of a process of severe contraction of settlements in the Dark Ages, and 
possibly a very rapid one in which the Roman street system was lost, and presumably, the 
general function as a town in the broadest sense. There followed the gradual emergence of a 
new pattern dominated by the cathedral complex in the north-eastern quadrant. It is not until 
the laying-out of a new east-west street through the town, and the development of a somewhat 
irregular grid of streets parallel and at right-angles to this street that a more secular element 
enters the planning of the medieval city (Carter 1983,75)."  
This urban pattern preserved its characteristics through the centuries of the Middle 
Ages, and even the Industrial era.  
 
The overall shape of the old city is oval, enclosed by the city walls (fig. 3.21). The 
structure of the city is dominated by the remarkable High Street which traverses the 
city from the eastern to western gate. The High Street is more than just an arterial 
route for the city. It is rather the focal point of the spatial structure and functional 
activities, including marketing, administration and ceremonies. Three other major 
streets, which connect the centre of High Street to the other city gates, accompanied by 
some smaller streets, lanes and alleys complete the urban network. The compact urban 
form in the centre of the city extends linearly towards the city gates and beyond, 
where the first suburban extensions of the medieval city can be found. The massive 
cathedral premises in the north-east quarter represents another dominant feature of 
the city, bearing witness to the significant role of the church in medieval Canterbury.  
 
3.4.6. Winchester   Winchester, the ancient capital of England and the 
county of Hampshire, lies about 60 miles south-west of London. The city is situated on 
the eastern side of a small river called Itchen, underneath the eastern slopes of St Giles' 
Hill. In contrast to many other great old cities, Winchester mainly owes its fame to its 
history and precedence rather than its specific significance in trade, military or 
production . 
 
The shortest route between the two opposing eastern and western gates in the Roman 
period has continued to be used in the later periods until now (fig. 3.22). The medieval 
High Street lies upon the remnants of the Roman street for a third of its western course, 
but then diverges to run the rest of the distance with its whole width just to the north 
of the Roman street. If there is any evidence of continuity here, it is for the continued 
importance of a through-route from the West Gate to the East Gate (Biddle 1975, 22). 
 
The overall shape of the city is a deformed rectangle bisected by the High Street (fig. 
3.22). Other than the High street, Winchester's street system comprises two back streets 
parallel to the High Street on either side, a series of regularly spaced and parallel 
north-south streets perpendicular to the High Street, and an intra-mural or wall street 
running around inside the entire circuit of the walls, linking the ends of  
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all streets (Biddle 1975, 27). The density of built form is higher around the High Street 
and the centre, where the most important elements of the city are also found.  
 
It may be suggested that the function of the back streets was probably to provide near 
access to the important properties lining the main street. There was no defined market 
place inside the walled area and this function was fully maintained in the High Street 
and adjoining streets. The cathedral premises cover a considerably large area, perhaps 
provided by the Dissolution of the monastery, making a spacious cathedral place in 
front of the church. Influenced by the monastic character of the city, one may notice 
the extension of the important elements to outside the walls in Winchester, including 
the great abbey of Hyde, Winchester College and the Hospital of St Cross (Lloyd 1984, 106). 
 
3.5. SPATIAL REPRESENTATION AND AXIAL MODELS: sources, modelling 
conventions, and axial maps of the old cities. 
 
As it was established in the beginning of the research, representation is an important 
step in creating phenomena. Studying the cartographic maps of the old cities is helpful 
to some extent; however, for a more efficient representation these maps have to be 
converted into spatial models which are capable of being analysed. Before starting the 
main analysis in the following chapters, there are some issues which need to be 
clarified prior to the extensive use of spatial models. Firstly, the main cartographic 
materials on which the analysis relies have to be introduced. This becomes particularly 
important since the applicability and precision of the axial analysis depends on the 
relevance and precision of these materials. Secondly, it will be discussed how the maps 
have been used to construct spatial models and if there is any special way of using 
modelling techniques. Finally, the axial maps of old cities for both categories will be 
constructed to enable us to move towards a more analytical approach. 
 
Constructing the spatial models of old Iranian cities has some difficulties. Although 
the radical changes which truncated the shape of the traditional cities are not too old in 
comparison to the Western cities, there are rarely precise cartographic records of the 
cities before this period. Besides, in order to build any comparative argument, a 
reasonable consistency among the maps is needed. This may seem rather difficult for 
the period in that no standard or conventional rules existed for city mapping. There 
are two ways of tackling this problem: either finding the closest form of the old city by 
gathering as many old maps and documents as possible for the selected cities; or using 
a reverse  method to reconstruct the spatial model of the old cities from recent maps. 
The final solution will be a combination of both approaches. 
 Chapter 3: Origins and Backgrounds 
 
   
   
  
 107  
Maps which can be used for the analysis of Iranian cities have to be older than 1900. 
This is the period after which major modifications in Iranian cities started.12 
Fortunately, for three cities among the selected cases, Qazvin, Hamedan and 
Kermanshah, there are reliable maps around this date.13 These old maps were produced 
by precise methods of cartography and convey useful information such as general land 
topography and the location of main elements. Because of the precision and suitable 
scale of these maps, they can be used as base maps, however, for more details -such as 
unclear areas, missing alley ways, lacking elements and so on- some other old or new 
maps and also some written information have to be used for checking the base maps.14 
 
For the other three cases, Shiraz, Kerman and Semnan, the accurate maps of the old cities 
are not available. Hence, for these cities a reverse process of modelling from new maps 
has been developed. The method uses the most accurate new map of the 'old core' of 
the city to make a preliminary axial model. Then, by using information derived from 
the crude but old maps, missing lines can be added and newly-added lines can be 
eliminated. What remains is the closest axial model of the old city to the reality. For old 
Shiraz, Kerman and Semnan, the standard maps of the today's old cores have been 
used,15 and these maps have been supported by a considerable number of maps and 
documents.16  
 
In fact, the above technique establishes a methodology for obtaining the whole picture 
of the settlements which have lost all or parts of their structure. The simplicity of axial 
modelling is an important factor which facilitates the process. In many cases the logic 
of the plan itself is a big help to recover the missing lines. For instance, by elongating a 
major axis on the map an interrupted old thoroughfare can be reconstructed. The most 
difficult part of the problem occurs in places where the modern streets have destroyed 
the old traces, or in places that did not already have a fixed shape in the old cities, such 
as peripheral areas. Sometimes, a simple historical sketch of the city's plan, a piece of 
work on a particular area of the city, and even a description of a traveller can be 
extremely helpful. 
                                                          
12The alternations occurred before this period were limited to some minor changes in most Iranian cities, 
Tehran excepted. Tehran as the Capital was the first city where the modern concepts of urbanism were 
implemented, completely inspired by the Western streets and squares. However, these changes even in 
Tehran were not too radical and the old core of the city remained almost intact. Like other Iranian cities, 
the major modification of Tehran started in the beginning of the 20th century. 
13 The original copies of these maps are held at the map library of Royal Geographical Society'. For a 
detailed specification of these maps see appendix 13. 
14For a list and references of the other maps used for this purpose see appendix 13. 
15These maps are parts of  the Mosaic Map of Iran, National Cartographic Organisation of Iran,  scale 
1:5000, 1984.  
16For this all references which have been used for the study of Iranian old cities can be addressed. Since 
the information has been  fragmented among a large number of references, a direct reference to each piece 
of information is not practical. See also appendices 1,3, 5 and 7. 
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Although there are some established conventions for axial modelling, some points 
have to be noticed in the case of Iranian old cities. The difficulty arises from the 
differentiation of the urban grid itself or the diversity of urban spaces. The first thing 
to be mentioned is that major public elements in Iranian cities -such as the Friday 
mosque or some carvansarayes- used to function as public passageways as well. 
Therefore, if the axial mapping is not extended inside these elements, it will affect the 
realistic configuration of the whole city. This cannot be achieved by ordinary city 
maps. For this, detailed maps, especially of the central areas, are needed. The difficulty 
might be also related to a lack of information in some particular areas, such as the 
peripheral areas, where the destruction of the city walls and building of new streets 
have cleared the old traces. Finally, the dead-ends and tree-shaped structures inside 
the residential or central quarters, compared to Western grids, are important elements 
that can affect the analysis significantly. Therefore, a reasonable account of dead-end 
lines has to be considered in models of these cities.  
 
Regarding all these considerations, and the normal rules of axial modelling, the axial 
maps of all six examples of Iranian cities have been reconstructed (fig. 3.23). For Shiraz, 
Qazvin and Semnan, the area inside the city wall has been mapped, but for Kerman two 
eastern quarters outside the walls have also been added to the axial model.17 Since the 
walls of Hamedan and Kermanshah had deteriorated a long time before modernisation, 
for these two the built-up areas are considered for modelling. 
 
As discussed before, the maps needed for modelling the English traditional cities have 
to belong approximately to the turning decades of the 18th century, when the physical 
shape of the cities had not undergone any major modifications. Because of the 
enthusiasm of British geographers in producing town maps in the past 400 years, the 
task of finding appropriate maps for spatial modelling seems easier than for Iranian 
cities. However, modern and consistent maps of British cities, such as those produced 
by the Ordnance Survey, have only been published from the middle of the 19th century, 
and hence, they cannot monitor the original shape of the traditional cities. The maps 
produced before this period sometimes maintain reliable qualities, but firstly, there is 
no consistent source for all of them, and more importantly, the precision and scale of 
the maps are not always as appropriate as they need to be.  
 
According to above explanation, the comparative use of different maps in modelling 
English cities again seems inevitable. The main technique here is drawing the axial 
map on top of a more reliable map and then adjusting the model by using other 
materials. Fortunately, there are some profound pieces of work, such as M D Lobel's  
                                                          
17These quarters were part of the traditional city a long time before modernisation.  
Figure 3. 23: The axial maps of six Iranian old cities
Old  Kerman (before 1900);  axial map Old  Shiraz (before 1900);  axial map
Old  Hamedan (before 1900);  axial map Old  Qazvin (before 1900);  axial map
Old  Kermanshah (before 1900);  axial map Old  Semnan (before 1900);  axial map
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 atlas of Historic Towns (Lobel 1969;  Lobel 1975;  Lobel 1990) which can be used directly 
for modelling. The original base maps for the analysis of Norwich, Bristol and 
Hereford have been adopted from Lobel's atlas, yet some other maps have been used 
to support the modelling.18 Since the Lobel's atlas presents no maps for the remaining 
cities -i.e. York, Canterbury and Winchester- a combination of different maps for each 
of these cities has been used.19 Certainly, a reasonable degree of consistency between 
these maps and the maps used for previous three cities has to be provided.  
 
The conventional rules of axial modelling do not seem to have difficulties in 
constructing the axial models of six English old cities (fig. 3.24). The axial model in 
most cases covers the area inside the city walls. However, the early suburban growth 
of the cities -shown by some old maps-  has also been added to some models. These 
sub-urban growths, which do not seem too significant in the other cities, look more 
extensive in Bristol, caused by its enormous growth in the 18th century. Since we still 
treat the transformations before the 19th century as 'traditional' developments, the 
model of Bristol includes the extensions of the city beyond its walls in the 18th century, 
covering some large areas attached to the walled old city. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                          
18For a detailed list of these maps see appendix 14. 
19For a detailed list of maps see appendix 14. 
 
Figure 3.24: The axial maps of six English old cities
Old  Hereford (before 1800); axial map
Old  Winchester (before 1800); axial map Old  Canterbury (before 1800); axial map
Old  York (before 1800); axial map
Old  Norwich (before 1800); axial map Old  Brisrol (before 1800); axial map
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CHAPTER 4: 
 
 
 
 
 
THE SPATIAL LOGIC OF ORGANIC CITIES; 
A CONTRIBUTION TO THE SPATIAL THEORY OF ORGANIC CITIES  
BASED ON THE COMPARATIVE STUDY OF ENGLISH AND IRANIAN OLD CITIES 
 
 
 
 
               
 
 
 
 
 
 
 
INTRODUCTION 
 
As discussed in the introductory chapter, three chapters, which are focused on three 
major themes make the main body of this thesis. The present chapter, which originates 
from the necessity of studying traditional cities, is the first of these major discussions. 
In the previous chapter a basic understanding of two types of old cities was obtained 
through a description of the socio-political background and physical form of the 
traditional city. According to this study, these two groups of cities seem to have both 
similarities and differences, in terms of environment, history, culture, physical shape 
and so on. One of the major characteristics that these two types share is that they are 
generally regarded as being fair examples of 'organic cities'. By applying our analytical 
methods to the examples selected from Iranian and English traditional urbanism, this 
chapter aims to provide a reliable ground for the study of this issue. This not only 
strengthens one of the major objectives of the research in understanding the old cities, 
but also creates an opportunity to study a  popular -yet contentious- urban subject.   
 
It is only recently that urban theorists have begun to appreciate the values of organic 
cities. Even now, there seems to be a confusion about the significance of organic 
structures, sometimes claimed as being irrelevant to today's urban necessities and 
 Chapter 4: The Spatial Logic of Organic Cities 
 
   
    
 113 
sometimes given a great credit for their unique characteristics. However, there are few 
doubts about the aesthetic quality of organic cities, as well as the prominent role of 
organic cities in conveying various elements of history and heritage through their 
complex patterns. Even the sceptical views tend to accept the fact that existing organic 
structures deserve attention, not only because of the buildings and monuments they 
contain, but because of the authentic character held in their urban structure. On the 
other hand, the issue of urban preservation also draws attention to the issue of organic 
cities, not only as a concept for study, but as a methodological knowledge needed to 
intervene in the development of old cities. Some experts even believe that organic 
patterns encapsulate valuable properties which could be exploited in transforming 
existing urban areas, or in creating contemporary urban developments. 
 
The issue of organic cities in urban studies, however, has seldom penetrated beyond a 
fascination with aesthetic qualities and architectural attractiveness; whereas other 
fundamental characteristics of these cities have not yet been scrutinised. There are 
dilemmas in understanding such matters as whether the architectural quality and 
memories of the past create the integrity of organic patterns, or whether the spatial 
organisation itself conveys the rationale behind its behaviour independent from -or 
together with- architectural articulations. Questions like: are there any specific rules for 
the growth of organic systems?, what is the logic behind the spatial configuration of 
organic cities?, is there any differentiation between the global and local organisation of 
the city?, how does the spatial structure of the city meet its functional and social 
requirements?, and so on seldom have been answered in an analytical framework. This 
failure has occurred either because the issue of 'space' and 'spatial structure' have not 
been appropriately evaluated in urban studies, or because the analytical methods 
needed for this kind of approach have yet to evolve. 
 
This chapter will try to answer some of the above questions through the comparative 
analysis of Iranian and English old cities. The chapter comprises two major types of 
content. In the first section, the theoretical issues and the literature related to the topic 
of organic cities will be put under discussion. In the next four sections, an investigation 
of the organic city based on the analytical study of the selected case studies will be 
presented. In the second section the issue of plan measurements will initiate the main 
analytical discussion and then, the third section will address the issue of spatial 
configuration and spatial cores. Afterward, there will be a discussion on part-whole 
relationship and spatial structure in organic cities, and in the final section, the 
correspondence between the spatial structure and the major elements of the city -as the 
representatives of urban activities- will be discussed. 
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4.1. THE ENIGMA OF THE 'ORGANIC CITY'; an attempt to understand and define 
organic urbanism 
 
The attribution of the word 'organic' to cities has been a controversial issue among 
urbanists. Different interpretations of this term have created a confusing situation 
which makes a clear understanding of this subject rather difficult; yet this concept 
holds enough potential, as it does in this research, to exist as a key expression in urban 
literature. Since this thesis also has to develop its own interpretation of organic cities, a 
clarifying argument on this topic seems inevitable. 
 
The notion of organic has its roots in modern biology and the concept of living 
organisms, which has been used since the mid-17th century. The analogy between the 
visual characteristics of cities and natural organisms sometimes seems to have been 
used to draw attention to the visual characteristics of towns: "the venation of leaves in 
Muslim madinas, [and] the pattern of tree rings in the ringed expansion of a town like 
Nordlingen or Aachen (Kostof 1991, 52)." There is also another view that seeks for 
similarities between human organs and elements of urban form. This 'biological 
metaphor' has been exploited in urban planning as: "The idea of a city as being composed 
of a 'heart' -the central business district (CBD), of 'arteries' and 'veins' in terms of the hierarchy 
of transport and communications routes, of 'lungs' in terms of green space and so on (Batty and 
Longley 1994, 31)." In some more recent approaches, this analogy has considered the 
economic characteristics of cities, instead of their physical components: 
"The urban lots or dwelling place, in this model, function as the cells; things like the port, the 
banking district, the industrial plant and the suburb are organs or specialised tissues; and the 
capital, whether in monetary form or in built form, is the energy that flows through the urban 
systems (Kostof 1991, 52)."  
Similarly, other characteristics of biological organisms -such as functional system, 
change of form, and pathology- could also create the basis of an analogy.1 
 
Whether the notion of 'organic cities' has originated from a biological metaphor or it 
has been developed independently, the prevalent interpretation of this term in the 
urban literature seems to be different from just a simplistic analogy. First of all, the 
conception of the city as a biological organism can be easily challenged, since it lacks 
some fundamental characteristics of a conventional organism; as Kevin Lynch mentions: 
"They do not grow or change of themselves, or reproduce and repair themselves (Lynch 1981, 
73-98)." It is, as Spiro Kostof  states, "human purpose and human willingness that drives the 
making of cities (Kostof 1991, 53)." Kostof also rejects any assistance from biology  by 
reasoning that there is not such a 'lawful regularity' in organic cities as exists in the 
                                                 
1These aspects, especially the last one, had their persistent supporters in urban literature in the 19th 
century, when parts of cities were claimed pathologically deteriorated because of being overcrowded, sick 
and infected.  
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forcibly restrained behaviour of the elementary particles in true biological organisms.2 
In fact, a deeper study of biological organisms can reveal more and more details that 
cannot be paired by any equivalents in cities. Therefore, the notion of organic cities has 
to be identified by practical terms of urbanism, without adopting any metaphorical 
concept borrowed from biology or other sciences.  
 
A more appropriate definition of organic cities, however, has been envisaged as the 
opposite meaning to 'planned' or 'preconceived cities'. James Vance defines these two 
classes as this:  
"The preconceived city is laid out by an emperor, bishop, or other authority possessed of the 
power to start a settlement from scratch, still believing strongly that of city founding, and thus 
needful of an elaborate and inclusive plan. The organic city includes those settlements 
established at a geographical point but left to evolve in physical pattern as functions and fates 
determine (Vance 1977, 24)."  
The interpretation of organic cities as products of natural evolution of built-form over 
a long span of time seems to offer a clear basis for the discussion; however, it can be 
also said that all types of cities -even planned cities- at some stages of their life are 
subject to natural modifications. James Morris, who himself uses the categorisation of 
organic and planned cities, suggests the same point: 
"Although the medieval period shows a two-dimensional contrast between organic growth and 
planned urban form as marked as at any other time, classification in terms of plans on the 
simple basis of either of these extremes is no longer possible. The route structure of the great 
majority of rebuilt Roman towns, and many of those which had continued in being were as 
much the result of organic processes as determined by their original gridiron layouts. Similarly, 
numerous medieval new towns which started from a plan subsequently underwent 
uncontrolled expansion and change (Morris 1972, 63)."  
 
There are three determinants which help us to clarify the ambiguous boundaries of 
organic and planned cities: first, the initial layout of the city; second, the duration of 
the process of natural growth; and third, the scale of development. It can be noticed 
that cities which are laid out in a regular manner at some period of time, show a 
greater tendency to preserve their initial structure in later periods, whereas the cities 
which are started from a more natural pattern of growth -such as villages- tend to fulfil 
more organic formations. However, if there is a considerable period of natural growth, 
and also if there is no imposing power to control the geometrical pattern of the city, 
even artificially planned cities can adopt organic patterns of growth and eventually 
become organic cities; for them the best instances are the medieval successors of 
Roman cities or the later Islamic cities started from a regular plan like Baghdad and so 
on. Finally, the scale of development and change is another key distinction in our 
argument: 
"Cities which grow  naturally are formed from a myriad of individual decisions at a much 
smaller scale than those which lead to planned growth which embody the actions of somewhat 
larger agencies. Planned cities or their parts are usually more monumental, more focused and 
                                                 
2Kostof borrows the concept of lawful regularity from Paul Weiss (Weiss Winter 1960).  
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more regular, reflecting the will of one upon many, or at best, reflecting the will of the majority 
through their selected representatives (Batty and Longley 1994, 8)."  
It is difficult to say how many years or what situations provide the conditions 
necessary for natural growth, but the key point here lies in the differentiation between 
two modes of 'dominant' urban nature: the city as a product of limited ideas based on a 
preconceived organisation, or the city as a product of numerous thoughts operating 
more randomly and over a long period of time.  
 
Perhaps, the primary determinant which distinguishes organic cities from other types 
is the notion of 'irregularity'. Unlike regular patterns, organic forms do not follow 
geometrical orders. They cannot be easily measured since they lack basic properties 
such as repetition, symmetry, parallel elements, alignment and so on. However, apart 
from some rare approaches, such as extreme Modernism, the notion of irregularity has 
not been conceived equal to 'disorder', 'chaos' or 'disorganisation' by recent urban 
theorists. Few urban theories or reviews of urban history can be found that attribute 
the apparent lack of geometrical regularity in organic cities to lack of social, functional 
and even physical order. On the contrary, the freedom from the predetermined urban 
grid, many urbanist believe, has created a unique sense of urban experience which 
cannot be obtained in regular patterns: 
"Instead of erecting free-standing buildings like the Ancient Greeks, the medieval architects 
created compact blocks of buildings with irregular roof-lines ... If we walk through a medieval 
town we find something new at every turn. The freely aligned roads lead us to the focal points 
of secular and ecclesiastical life. ... Their soaring structures, which were in perfect keeping with 
their natural setting, demonstrate yet again the visual principles on which these towns were 
based and which produced these almost perfect examples of 'unity in multiplicity' 
(Papageorgiou 1971, 64-66)." 
 
Organic cities are also able to present a highly flexible system of urban growth which 
intermingles the demands for various functions with the prevalent social conventions. 
The concept of irregularity is not only displayed in the geometry of grid, but also in the 
'underlying structure of the geometry of relationships'. Urbanist like Christopher 
Alexander and Jane Jacobs argue that the doctrine of visual order is 'thought out' in 
planned structure which "is doubly at fault for not only imposing a rigid geometry which 
goes against the natural grain, but also for imposing rigidity of social and functional structure 
(Batty and Longley 1994, 46)." Therefore, the notion of irregularity in organic cities even 
earns a credit, since there is a strong belief that the freedom from predetermined 
physical form makes some major contributions to the improvement of urban life in 
organic cities.  
 
Before the further expansion of the discussion, two points have to be mentioned here. 
First, that the concept of organic form has mostly been used for the medieval 
occidental cities, but it could be applied to other types of organic cities, such as oriental 
cities, as well. The second point is that there is a distinction between the historic 
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organic form and the modern concept of natural growth. Before the modern age, the 
formation of organic form was notably different from the physical urbanisation of 
modern cities: 
"In history, organic form is associated with slow growth, akin to the gradual accretion of cells, 
their gradual replacement and renewal which are much closer packed than the way similar 
units of development are added to and deleted from cities today. Cities now are clearly more 
dispersed, the use of land is across a much wider range of functions and our concept of 
irregularity which is embodied in the differences between slow and faster cell growth, is also 
different (Batty and Longley 1994, 46, 32)."  
What we are pursuing as organic city in this chapter is closer to the old concept of 
natural growth, and the issue of modern urban growth will be brought up in the 
succeeding chapters. 
 
The question which rises at this stage is how the organic patterns are able to reconcile 
the 'irregularity' of geometrical structure to the 'order' of physical and functional 
performance. Henry Bergson, the French philosopher, called disorder an order we 
cannot see.3 If the city is considered as the physical manifestation of various 
determinants, it is apparent that the physical structure of the city is a complicated 
product which is unlikely to be tackled appropriately just by the simple geometrical 
conception of order. Geometry is the way of representing the physical organisation, 
but it is not the creator of urban life, nor the logic behind its behaviour. It is not 
intended here to reject the validity of geometrical order in cites, it is rather an attempt 
to raise the fact that there is a more important logic behind both regular and irregular 
patterns which creates life in cities. Regularity or irregularity can be understood as a 
response to the actual behaviour of the city, and not just to its geometrical 
representation. Therefore, in order to investigate organic cities we have to change the 
basis of geometrical order and look for the ideas and tools which are able to see the 
deeper layers of urban structure.  
 
There are two ways of tacking the problem of irregularity in organic cities. It can be 
done by employing new types of geometry which seek deeper patterns of order; and 
also by developing new interpretations of the concept of order in city. In recent years, 
there has been a notable effort to find more abstract geometrical relations, hierarchies 
and networks to unravel the complexities of urban form, instead of Euclidean geometry, 
which is largely descriptive and unable to link the underlying processes of growth in 
organic formation. Some of the most significant approaches of this kind were reviewed 
in chapter 2: the hierarchical ideas and the approaches built around the 'geometry of 
relations' completed by graph theories (Alexander 1964;  Alexander 1966); the ideas of 
'shape grammar' based on mathematical linguistics (March 1972;  March and Stiny 1985); 
'space syntax', or configurational understanding of spatial systems and behavioural 
                                                 
3As quoted in Learning from Las Vegas (Venturi and others 1972, 53). 
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patterns (Hillier 1996a;  Hillier and Hanson 1984); and more recently, the application of 
'fractal geometry' to urban investigations (Batty and Longley 1994).  
 
There is also a second way of dealing with the problem of irregularity and order by 
providing a new interpretation of order. Julienne Hanson  introduces a new dimension 
of order by differentiating  between 'order' and 'structure':  
"...  order, in the sense of principles based on some generally accepted notion of sameness, 
repetition, geometry, grid, rhythm, symmetry, harmony and the like. ... structure, in the sense 
of making places intelligible through creating local differences which give both a sense of 
identity and a grasp of relation between the parts and whole, such we are able reliably to infer 
the global form from any position within it (Hanson 1989b)."   
According to this, an irregular layout may be able to create a powerful sense of 
perception for its inhabitants, whereas a highly-ordered pattern may be completely 
unreadable for the people who live in it; for the latter 'labyrinth' is the best example. 
Bill Hillier also challenges the interpretation of organic as 'unplanned chaos' by 
changing the way of looking at irregularity:   
"The spatial structure of the grid is the key element. 'Organic' towns which have grown over a 
long period seem to optimise certain key aspects of movement and land-use patterns by 
exploiting the structural properties of the urban grid. Many of the positive qualitative 
judgements we make about 'urbanity' are probably comments on this optimising functional 
logic of the organic city (Hillier and Penn 1992)."  
In this sense, structure creates a more complex understanding of order in cities, which 
is not conveyed by the simplistic geometry and is more about relations, configurations 
and use in urban pattern.  
 
The following sections of this chapter will attempt to approach the issue of old and 
organic order through both ways mentioned above, or more practically, through a 
combination of these two approaches. Space syntax will provide a new understanding 
of geometry, based on topological configuration and graph relations. At the same time, 
the new concepts of order will be pursued regardless of pure geometrical patterns. It 
will be demonstrated that the issues of 'space' and 'spatial configuration' in traditional 
cities convey valuable meanings, which can be investigated by analytical tools. These 
findings will explain many obscurities around the issue of old cities, which have been 
created by the lack of appropriate investigations, and not by the inherited disorder or 
disorganisation of urban system. There is also a reliable foundation for this discussion 
provided by the chosen case studies. The selection of two groups of cities among 
occidental and oriental cities not only expands the scope of the study toward a more 
general understanding, but also provides a basis for the comparison between two 
major groups of organic cities: the Western medieval city, and the Islamic traditional 
city.  
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4.2. PLAN PROPERTIES; an initial way of searching for organic laws 
 
The physical shape of the city is created by the aggregation of buildings and spaces 
throughout the time. The generation of this physical appearance is an evolutionary 
process of formation influenced by various factors. In non-organic cities the regular 
patterns create some of plan growth properties which can be visually captured from 
the city plan, but in organic patterns the plan features do not usually make any evident 
order. Therefore, the study of the measurable properties of the maps, such as lengths, 
areas, connections and so on can assist in detecting the concealed patterns of urban 
logic. Before staring any type of syntactic analysis, which involves complicated 
calculations, a simple understanding of plan characteristics will be used to investigate 
if the physical shape of the plan in organic cities conveys any sensible logic. 
 
In using plan analysis, a large number of factors could be taken into account,4 but it is 
intended here to find a minimum number of factors which are able to provide a 
primary knowledge of plan structure and make links between plan analysis and 
syntactic analysis. In this sense three measures are introduced: area (A),number of blocks 
(B) and axial size (K). Area  is simply considered as the area of the city within the city 
walls or the built-up area, whichever is greater. The number of blocks  is the number of 
closed urban areas or urban islands which are surrounded by streets.5 The last measure 
is the number of axial lines  obtained from the axial map of each city.6 These three 
measures are helpful to give some general information about the plans, but in order to 
derive more comparative measures, three other measures can be introduced by 
combining each pair of the above measures: axial density  (K/A) expresses the average 
number of axial lines per unit of area, and shows how densely the axial lines are 
distributed in the city;  block axiality (K/B) shows the average number of axial lines 
associated with each block; and finally, block area (B/A) demonstrates the average size 
of urban blocks in different cities. The results of plan analysis for both categories are 
gathered in table 4.1.  
 
                                                 
4Harold Carter has a detailed review of different approaches to plan analysis of the cities (Carter 1975). 
5Urban blocks are formed by interaction of two major factors: the geometry of urban grid, and the logic of 
grid's growth.  In regular deformed grids, for instance, there is a linear relationship between the growth of 
the grid and the number of blocks. Furthermore, if the logic of growth varies instead of its geometry, for 
instance each vertex obtains more than one segment, prediction of blocks number becomes more 
complicated. In this sense, study of urban blocks can be very helpful to determine the characteristics of 
urban grid in connection to other morphological studies. 
6Since the axial size can be also regarded as a syntactic measure, using it as a plan measure needs some 
explanation. The axial map before configurational analysis simplifies the geometry of plan by drawing the 
minimum number of the longest possible lines through all the convex spaces of the system. In this sense it 
could be regarded as one of plan measures since is produced by the plan features and can be measured 
from it. 
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         Plan measures 
 
 
Size         
 
(K) 
(number of 
axial lines) 
Area 
 
(A) 
(hectare) 
Block 
 
(B) 
(number of 
blocks) 
Axial 
Density 
(K/A) 
(axis per 
hectare) 
Block 
Axiality 
(K/B) 
(axis per 
block) 
Block 
Area 
(A/B) 
(hectare per 
block) 
English Old Cities       
1. Norwich 591 235.98 209 2.504 2.828 1.129 
2. Bristol  609 275.87 289 2.208 2.107 0.955 
3. York  251 119.39 97 2.102 2.588 1.231 
4. Hereford 169 55.66 65 3.036 2.6 0.856 
5. Canterbury 147 71.5 49 2.056 3.0 1.459 
6. Winchester 140 70.3 62 1.991 2.258 1.134 
means (English) 317.8 138.12 128.5 2.317 2.563 1.079 
Iranian Old Cities       
1. Shiraz 1971 354.2 301 5.565 6.548 1.177 
2. Kerman  1696 310.2 262 5.467 6.473 1.184 
3. Qazvin  1422 409.0 319 3.477  4.458 1.282 
4. Hamedan 1401 311.5 222 4.498 6.311 1.403 
5. Kermanshah 923 174.8 144 5.280 6.410 1.214 
6. Semnan 690 141.2 86 4.887 8.023 1.642 
means (Iranian) 1350 283.5 222.3 4.762 6.073 1.275 
Table 4.1: The measures of the plan analysis for six English and six Iranian old cities 
 
The first three columns of the table show some differences within and between two 
categories. According to the table, Iranian cities are larger and produce more axial lines 
as well as larger urban blocks. In spite of all differences, a linear relationship can be 
detected between each couple of the first three columns in both categories, revealing a 
consistent pattern of morphological growth within each city type (table 4.2, graph 4.1). 
The correlation coefficients are fairly close to 1 in English cities and are also powerful 
in Iranian cities, which becomes even more remarkable when just one city (Qazvin) is 
removed.7 For instance, the correlation between area and axial size for English cities is 
0.974, and for Iranian cities is 0.677, which improves significantly to 0.937 when Qazvin 
is disregarded. There is also a powerful correlation between the area and the block size 
in both groups (0.958 for English and 0.967 for Iranian cities). This means that these 
independently-defined variables are somehow interdependent and are controlled by 
some other factors which define the rules of aggregation. This is the first evidence of a 
morphological order in organic cities. 
 
City Type Variables Size  
K 
Area 
A 
Blocks 
B 
 Size                                   K 1   
Iranian Cities Area                                  A  0.677 (0.990)* 1  
 Block                                 B 0.787 (0.937)* 0.958  1 
 Size                                   K 1   
English Cities Area                                  A  0.976 1  
 Block                                 B 0.943 0.969 1 
 
*  Correlation when Qazvin is excluded. 
Table 4.2: The correlation coefficient among the measures of plan analysis     
                                                 
7The different result for Qazvin can be explained by the shrinkage of the old city within its original walls 
after the 17th century. Therefore, the area remained significant but the built-up area and consequently the 
number axial lines decreased in the traditional city. 
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Area = -6.862 + 0.441 * Size; R^2 = 0.974 (English)
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Graph 4.1:  The correlation between plan measures: axial size and area are compared in the left , and area 
and blocks are compared in the right scattergram. 
 
The second three columns of the table 4.1 also show some similarities and differences 
between two categories. In Iranian cities, except Qazvin, the axial density does not vary 
too much (from 4.498 to 5.565 line per hectare).8 Similarly, in English cities this measure 
remains close (between 2.056 and 3.036). This similarity gives rise to the idea that each 
type of settlement can have a specific range of axial density. Another result from 
Iranian cities is that the larger cities have larger axial densities. This suggests the idea 
that when traditional Iranian cities get larger, the expansion of the overall area slows 
down and instead the density of the fabric increases. In English cities, however, this 
effect seems to be reversed, i.e. smaller cities have larger densities than large cities. 
This effect suggests a difference in the constitution of urban morphology in large and 
small English cities. 
 
The results of block axiality for English cities is even more consistent, varying from 2.107 
to 3.0. Apart from Qazvin and Semnan, other Iranian cities also show similar values.9 
The mean value of block axiality for Iranian cities is about 6 and for English cities is 
about 2.7. This shows a remarkable morphological difference between these two 
categories. These measures make more sense if they are compared to other systems. 
For instance, the block axiality of a regular, deformed square grid varies between 2 and 
3, and the same value for a triangular grid varies between 1.5 and 2.10 It shows that 
                                                 
8As it was described before, the exception of Qazvin happens mainly because in reality the built-up area is 
smaller than the area within the walls. If we use the built-up area of Qazvin, instead of the area within the 
city wall, the axial density rises to 3.972. 
9The difference observed for Qazvin is caused by the large number of small blocks in the city centre, and 
the difference observed for Semnan is caused by the separation of residential quarter from each other and 
lack of direct access between them.  
10The ratio of lines to blocks for a n by n square grid (for grids bigger than 2 by 2) can be defined by 
expression 2(n+1)/n.  For n=2 the result is 3 and when n approaches infinity the limit of this expression is 
2. The ratio of lines to blocks for a triangular grid with n triangle in each base (for grids bigger than three 
triangles) can be defined by expression 3(n+1)/2n. The limit of this expression is 1.5 when n approaches 
infinity . 
.        
A deformed, regular grid of square cells   A deformed, regular grid of triangular cells 
 Chapter 4: The Spatial Logic of Organic Cities 
 
   
    
 122 
English cities produce values close to a square regular grid, whereas Iranian old cities 
produce some complicated forms of blocks which could be approximated by grids with 
irregular blocks in which the blocks have larger number of vertices. 
 
Block area is the most consistent measure among the composite factors varying  from 
1.177 to 1.642 (and the mean value of 1.275 ha) in Iranian cities and from 0.825 to 1.459 
(and the mean value of 1.079 ha) in English cities. This means that not only do cities 
within each group hold close block sizes, but also the average block size for both 
groups of cities is close. Therefore, these types of cities tend to produce similar sized 
urban blocks regardless of the expansion of the grid. 
 
The similar rate of growth among plan factors, when cities of the same genotype grow 
larger, can be interpreted as one of the fundamental patterns of non-geometrical order 
in organic growths. It means the formation of plan morphology in organic cities is not 
a random process; that is more a controlled process imposed by the specific conditions 
of each city genotype. But the range which this process varies within is not a 
mathematically predetermined range -as could be expected in geometrical patterns. 
There are slight deviations even among the cities of each genotype caused by the 
unique condition of each city. These small diversions draw the line between 
geometrical order, which is an abstract determination, and organic order, which 
applies to a large variety of different factors within the process of growth. 
 
 
4.3. SYNTACTIC MEASURES OF THE ORGANIC CITIES; a deeper search for 
morphological patterns 
 
The investigation of spatial patterns of organic order can be pursued more intensively 
by using the measures obtained from the axial analysis of both categories studied. 
Again, syntactic analysis is capable of producing a wide range of variables, but this 
study intends to use the least number of factors which can exhibit the most important 
syntactic characteristics of urban grid. In this connection, two types of measures have 
been used (table 4.3): the 'mean values' of syntactic measures from the most local to 
most global level (columns two to five), and some other important syntactic variables 
such as maximum depth, maximum connectivity, maximum and minimum global 
integration, and finally, the mean depth of the system from its most integrated line or 
'radius radius' (columns six to ten). The axial size (first column) is added to the table as 
an index to give an idea of the syntactic size of each city. 
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axial 
size 
    syntactic  values (Means)           syntactic  values (others) 
 
 
K con.  R3 Rr Rn max. 
depth 
max. 
con. 
max. 
Rn 
min. 
Rn 
Rr 
English Old Cities           
1. Norwich 591 3.3505 1.9327 1.1126 0.7531 27 17 1.1277 §0.4528 7.99 
2. Bristol  609 3.6716 2.1204 1.2506 0.775 29 20 1.2662 0.3787 7.27 
3. York  251 3.4183 1.9844 1.2608 0.8277 19 11 1.3532 0.4621 6.14 
4.  Hereford 169 3.574 2.1739 1.7756 1.1998 14 17 2.1186 0.6936 4.28 
5. Canterbury 147 3.1293 1.8957 1.578 1.0967 14 19 1.9718 0.6236 4.35 
6. Winchester 140 3.6143 2.061 1.6628 1.1405 13 16 2.1055 0.6056 4.16 
Mean (English) 320 3.4597 2.0280 1.4401 .9655 19.3 16.7 1.6572 0.5361 5.70 
Sta.Dev. (English)  0.2023 0.1090 0.2670 0.2016 7.1 3.1 .4557 0.1221 1.68 
Iranian Old Cities           
1. Shiraz 1971 2.6758 1.5588 0.7536 0.4870 47 10 0.7411 0.3007 13.28 
2. Kerman  1696 2.5731 1.4854 0.7110 0.4777 47 10 0.7742 0.2829 12.52 
3. Qazvin  1422 3.0070 1.7456 0.9071 0.6013 38 19 0.8662 0.3704 11.11 
4. Hamedan 1401 2.8437 1.6349 0.6938 0.3926 56 11 0.5511 0.2427 16.29 
5. Kermanshah   923 2.8017 1.6226 0.6912 0.4489 38  7 0.6643 0.3177 12.94 
6. Semnan   690 2.7304 1.5642 0.7629 0.4874 37 11.2 0.7481 0.3215 11.00 
Mean (Iranian) 1350 2.772 1.6020 0.753 0.482 43.8 11.3 0.7240 0.306 12.86 
Sta.Dev. (Iranian)  0.137 0.806 0.074 0.062 6.866 3.680 0.098 0.039 1.761 
Con.= connectivity; R3= local integration radius 3; R5= local integration radius 5; Rr= radius radius integration; Rn= 
global integration; Rr= radius radius; Sta.Dev.= standard deviation 
 
Table 4.3:  Syntactic values resulted from the axial analysis of six English and Iranian old cities.  
 
Mean connectivity, which has a close affinity with plan measures, varies between 
2.5731 and 3.007 in Iranian cities (3.772 on average). The mean connectivity for English 
cities also varies from 3.1293 to 3.6716 without significant fluctuations. Deviations from 
the average value of connectivity are also trivial in the both groups. This confirms the 
morphological consistency, initially derived from the plan analysis, and hence gives 
rise to the idea that organic cities can be found as morphological 'genotypes'. The 
values for mean local integration (R3) strongly follow the same order as the mean 
connectivity, but integration Rr and integration Rn show a different effect. By assessing 
the whole range of integration values (from radius 3 to radius n) in English cities, it 
becomes apparent that the more local values are more independent of the size of the 
system, whereas the more global values tend to differ from small to large systems. By 
contrast, Iranian cities do not show any difference between the larger and smaller cities 
in terms of their global integration values. This confirms once more the morphological 
difference between the small and large English cities which could have been caused by 
different constitutional principles.   
 
The values of maximum depth show that Iranian old cities develop deep structures 
(varying from 37 for Semnan to 56 for Hamedan), but the maximum connectivity 
signifies that the most connected lines in all these cities hold close values (11.3 on 
average).11 Although the smaller cities -in terms of their axial size- are more likely to 
have lower maximum depths, there is no simple relationship between these two 
factors. It seems that radial cities (like Hamedan) are deeper, and the cities which 
                                                 
11Again Qazvin seems different. The high maximum connectivity is related to one or two streets which 
had been constructed in European style before the major period of modernisation in Iranian cities. See the 
urban form of Qazvin in the previous chapter. 
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develop more linear axes (like Qazvin) have lower maximum depth. The range of the 
'radius radius' values looks similar to maximum depth's range, i.e. the cities which 
have higher depths are also deeper in relation to the most integrated line of the system. 
Finally, the maximum and minimum global integration (Rn) also repeat the reverse 
order of the two previous measures: the deeper cities have lower maximum and 
minimum integration and vice versa.  
 
Maximum depth in English cities varies between 29 (Bristol) and 13 (Winchester). The 
larger cities have greater maximum depths, whereas small cities hold approximately 
half of the highest depth for large cities. In contrast, the maximum connectivity does 
not vary accordingly. So, even the smallest structures have at least one important line 
comparable to those of the largest cities. This bears in mind an important characteristic 
of English cities, that in them 'streets' are the most important urban spaces, specially 
when they reach the status of 'high street' as the most prominent form of the street. The 
range of maximum and minimum integration is compatible with the maximum depth. 
Again, the large cities have lower values than small cities, however, the main 
differentiation occurs between two types of small and large English cities. The same 
result, though reverse in terms of values, can be found for the value of 'radius radius', 
presenting two different modes of mean depth from the most integrated line. 
 
Similar to plan measurements, the syntactic mean values of both categories fluctuate 
closely within their own range of variation. Two notions can be emphasised here: 
firstly, the values for Iranian old cities are considerably lower than English cities; 
secondly, the differences among the syntactic values increases from the more local 
factors (such as connectivity) to more global values (Rn integration). The first result 
contributes to the idea of the unity of urban logic within the multiplicity of different 
genotypes. The second result, however, reveals this aspect of organic order that cities 
of the same urban genotype share more common characteristics at the local level, but 
when they grow to a larger scale they tend to show more global variations. There is 
also a similar understanding for other syntactic values (the last five columns). Again, 
English cities are shallower and more connected structures, whereas Iranian cities are 
deeper and less connected, but in both cases there are consistencies in the production 
of similar syntactic values (for instance, Iranian cities, regardless of their size, maintain 
a maximum connectivity close to 11.3 and a maximum depth close to 43.8). 
 
At this stage a simple comparison between the outcomes of our analysis and some 
similar works, which have used syntactic measures, seems helpful. In this connection 
two studies are selected: the doctoral research of A. Loumi on the morphology of 
twelve North African old cities (Loumi 1988), which is a good source for oriental cities; 
and the SERC report, a study  of 75 cities and urban areas in England (Hillier and others 
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1986), which is helpful in relation to occidental urbanism (though the latter study is 
concerned with the contemporary patterns of organic grids, and not the traditional 
patterns). The compared measures are limited to connectivity and global integration 
since some measures -such as local integration- had not been introduced when these 
two studies were conducted (table 4.4). At the first glance it becomes apparent that old 
Iranian and north African cities develop closer measures, but Iranian cities are still less 
integrated and less connected.12 There is an even closer similarity between the six old 
English cities and the 75 contemporary urban areas, suggesting a tendency toward the 
similarity of morphological characteristics in English old and new cities.13 In both 
studies, a specific range of variation for syntactic measures proposes some genotypical 
characteristics which are consistent with the results of our analysis of old English and 
Iranian cities; yet in each category a variation of some sub-genotypes inside the larger 
genotype is quite sensible.14 
 
 
 
                         Syntactic Values (Means) 
 
Urban Types 
Axial size M. Con. max. con. M. Int. Rn max. Rn Min. Rn 
Old Iranian Cities       
Mean (Iranian) 1350 2.772 11.3 0.4820 0.7240 0.3060 
Old North African Cities       
Mean (Old N. African) 349 3.0670 9.333 0.7037 1.0180 0.4719 
Old English Cities       
Mean (English) 310 3.4597 16.7 0.9655 1.6572 0.5361 
75 English Urban Areas       
Mean (75 English areas) N/A 3.5955 14.28 1.0710 1.7765 0.6529 
 
Table 4.4: A general comparison of syntactic values obtained for English and Iranian old cities with the 
results of two other studies. 
 
Now, it becomes evident that organic cities of each genotype tend to create different 
spatial properties, but they also preserve a degree of consistency among themselves. 
This consistency of spatial values can be regarded as one of the laws of urban growth, 
but in search for the idea of 'organic order' there are other important investigations yet 
to be considered. Another method that certainly improves the study of organic 
patterns is the graphical representation of 'spatial configuration'. In order to exploit the 
full potential of syntactic analysis, the following sections of this chapter will discuss the 
integration maps of the selected cities, produced in a wide range from local to global 
maps. 
                                                 
12This might have been caused by the fact that Lumi has used non-distributed axial models, i.e. the axial 
models without dead-ends, whereas in Iranian models the whole grid has been modelled. Besides, it 
seems that Lumi's original maps lacked enough details, and consequently produced lower number of axial 
lines, in comparison to Iranian old cities which have been modelled in details.  
13This issue will be studied in details in chapter 5 and 6. 
14For instance, in North African cities it can be noticed that the categories of 'desert towns', 'inland towns' 
and 'coastal towns' among the whole sample hold closer syntactic values. 
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4.4. PATTERNS OF SPATIAL CONFIGURATION; the graphical representation of 
the urban grid at the global and semi-global levels. 
 
It was argued before that one of the major abilities of syntactic analysis is that it can 
analyse the configuration of the urban grid by converting the urban system into a 
system of axial lines. After the analysis, the results are brought back to the axial map 
by creating a colour index which demonstrates the position of each line, in terms of the 
integration value, by different colours.15 Therefore, the topological characteristics of the 
urban grid can be read from the geometrical simplification of the urban plan modelled 
by the axial map. In this section we continue our argument on organic cities with an 
inspection of global and semi-global integration maps of Iranian and English old cities.  
 
A very explicit result from the global integration maps is the existence of a powerful, 
compact and central integration core in both city types (fig. 4.1, 4.2).16 In Iranian cities 
the integration core forms a compact, dense and continuous sub-structure in the centre 
of the grid. The integration centre -or the syntactic centre- of the city usually matches 
the geographical centre. The physical shape of the core can vary from city to city, but 
two forms of linear extension and deformed-grid are more common in the centre. One 
of the most explicit phenomena created by these maps is that in all Iranian cities the 
most integrated lines match the location of the most important part of the bazaar area. 
The integration core in English cities is not as dense as in Iranian cities, but it is still a 
relatively compact structure in thevcentre of the city (fig. 4.2). The shape of the 
integration core in English cities is mostly linear, but again it appears in two forms: a 
very straight and linear core based on a highly dominant line; or, a core composed by 
some consecutive short lines which form a linear -but not straight- and compact 
structure in the centre. The first type is usually found in smaller cities where the whole 
grid is dominated by a long and significant line, the 'high street'. The larger English 
cities, however, develop the second type of integration core which is a linear nucleus, 
comprising three or four lines which intersect each other at  smooth angles.  
 
The rest of the Iranian old city is mainly connected to the centre through the main 
routes or 'thoroughfares'. These lines start from the gates or entrances to the cities and 
elongate organically through the residential quarters and finally reach the core. Some 
secondary routes grow like branches from the main routes and penetrate inside the 
quarters or connect them to neighbouring quarters. On thoroughfares, the segments of 
                                                 
15In this index the most integrated lines appears in dark red and the least integrated lines appear in dark 
blue. 
16The integration core comprises the red lines which are usually between the 5% to 10% most integrated 
lines of the system. 
Figure 4.1: The global Integration (Rn) maps of six Iranian old cities
Old Ke rman  (before 1900);  global integration (Rn) map Old Shiraz  (b efore  1900); global integration (Rn ) map
Old Qaz vin  (before  1900); glob al integration (R n) mapOld Hame dan  (befor e 1900); global  in tegration (Rn) map
Old Ke rmanshah  (befor e 1900); global in tegration (Rn) mapOld Semnan  (be fore 1900);  global integr ation (Rn) map
0.8662
0.3704
0.5515
0.2582
0.7481
0.3215
0.6643
0.3177
0.7411
0.3007
0.7742
0.2829
Figure 4.2: The global integration (Rn) maps of six English old cities
Old Norwich  (before 1800);  global integration (Rn) map Old Bristol  (before 1800); global integration (Rn) map
Old York  (before1800); global integration (Rn) mapOld Hereford  (before1800); global integration (Rn) map
Old Canterbury  (before 1800); global integration (Rn) mapOld Winche ster  (be fore1800);  global integration (Rn) map
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lines are longer and the angles of incidence are smoother, but both of them decrease 
significantly for minor or internal streets, where even a right angle between two lines is 
not unlikely. There is a similar principle for the major routes in English old cities, 
though the lines are generally longer compared to Iranian cities. The core is again the 
final target of the main streets as well as the connector of the whole structure. There are 
secondary routes in English cities as well, but they do not penetrate too much inside 
the city since the fabric of the city is not basically as compact as Iranian cities. The 
length and angle between lines in English cities also vary from the thoroughfares to 
minor streets, but this variation is not as extreme as the Iranian cases.  
 
Residential areas in Iranian cities, which surround the centre and are connected to it 
through major routes, are the relatively segregated areas in Iranian cities. The degree of 
segregation increases when approaching the edges of the city and quarters; however, 
the distribution of segregated areas around the core remain homogenous. The ending 
point of urban structure inside the city occurs at the end of dead-end alleys which are 
highly segregated in the global organisation of the city. The areas of lower integration 
in English old cities are also located in the residential quarters around the city centre. 
Although the appearance of a residential area -in terms of depth, density and shape- in 
an Iranian traditional city is different from an English old city, they both tend to share 
a similar logic by structuring the residential quarters around the main centre and major 
routes and keeping them at a lower degree of integration in the whole city. 
 
A close inspection of the axial maps reveals an important property of organic cities 
which needs more attention. The maps demonstrate two different tendencies of 
organic grids in producing dead-ends, especially in the residential areas, suggesting 
that the different genotypes of organic grids tend to produce various proportions of 
dead-ends. By using the ratio of 'distributed' to 'non-distributed' axial numbers,17 table 
4.5 exhibits the different treatment of dead-end structures in Iranian and English cities. 
In agreement with the plan and syntactic measures, the table shows again a strong 
consistency within each category. At the same time, Iranian old cities appear to have a 
greater tendency toward producing dead-end structures. This ratio in fact can be 
regarded as an index of the social and cultural tendencies of the traditional cities in 
respond to the issues of privacy and defencibility. When the residential areas are  
preferred to be more private and separated, the system produces more dead-end lines, 
but when there is a greater sense of openness, the system reduces the deep dead-end 
formations.  
 
                                                 
17A 'distributed' system is the normal axial map of the grid without any elimination, whereas 'non-
distributed' system is obtained when all the lines which are not part of at least one ring are eliminated. 
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 Iranian old cities axial 
size 
Kd 
axial 
size 
Kn 
ratio 
 
Kn/Kd 
 English old cities axial 
size 
Kd 
axial 
size 
Kn 
ratio 
 
Kn/Kd 
1 Shiraz 1971 1238 0.63  Norwich 591 444 0.75 
2 Kerman  1696 1020 0.6  Bristol 609 530 0.87 
3 Qazvin  1422 922 0.65  York 251 197 0.78 
4 Hamedan 1401 944 0.67  Hereford 169 139 0.82 
5 Kermanshah 923 658 0.71  Canterbury 147 120 0.82 
6 Semnan 690 378 0.55  Winchester 140 117 0.84 
 mean (Iranian) 1350 860 0.64  mean (English) 320 257 0.8 
 Kd= axial size of the distributed system 
 Kn= axial size of the non-distributed system 
 
Table 4.5: Axial sizes compared between distributed and non-distributed systems.  
 
The next step of the analysis attempts to substantiate the notions resulting from the 
global integration maps by examining the 'semi-global (Rr) integration' maps of the 
cities (fig. 4.3 and 4.4). Since the limit of calculation for 'radius radius' integration is the 
mean depth of the system from its most integrated line, this type of map shows how 
the overall grid interacts with its own integration core.  
 
The pattern of  integration Rr in Iranian cities is not notably different from the global 
integration, except that it significantly removes the 'edge effect'.18 As the maps show 
the residential quarters find a better spatial definition expressed in the homogenous 
scatter of the internal lines around the major routes. The most integrated part of the 
city is still the bazaar area; however, the 'core' is expanded and the connecting 
thoroughfares are more highlighted. The combination of the integration core and major 
thoroughfares creates a very clear picture of a 'super-grid'. The homogenous 
distribution of residential areas around the central core stresses that although 
residential quarters are significantly segregated in relation to the whole system, they 
become reasonably more integrated when they interact with the centre of the system. 
The only exception in 'radius radius' maps occurs in Qazvin where another integration 
core appears in the south-eastern part of the system. This could be explained by the 
effect of a very long and straight street in the south-eastern quarter of the city which 
absorbs the integration of the areas around itself, before being taken by the main 
core.19 
 
The result of 'radius radius' analysis of small English cities look fairly similar to the 
global integration maps of these cities (fig. 4.4). The pattern of the integration core, 
major routes, integrated areas, and the segregated edges are mainly unchanged. This 
shows that these systems have not developed too much differentiation between the 
                                                 
18'Edge effect',  or the segregation of the edges, is a normal product of global integration in large systems 
which lack an external by-pass such as a ring road. 
19In fact, this street  was among the first new streets which were aimed to imitate some new streets of  the 
Capital, Tehran. As it will be discussed later, this modification is not part of the systematic and huge 
modernisation of the Iranian cities at the turn of century. In order to keep the similarity of the time period 
among our Iranian examples, this line was not eliminated from the map of the traditional city. This effect, 
however, is a good introduction to the influence of modernisation on Iranian cities. 
Figure 4.3: The 'radius radius' integration (Rr) maps of six Iranian old cities
Old Ke rman  (before 1900);  'r adius radius' integration (R13) map
Old Qazvin  (before 1900);  'radius radius' integr ation (R11) mapOld Hamedan  (before1900); 'radius radius' integr ation (R17) map
Old Kermanshah  (be for e 1900); 'radius radius' integration (R13) mapOld Semnan  (before 1900); 'radius radius' integr ation (R11) map
Old Shiraz  (before 1900); 'radius radius' integration (R13) map
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Figure 4.4: The 'radius radius' (Rr) integration maps of six English old cities
Old Norwich  (before 1800); the 'radius radius' integration (Rr) map Old Bristol  (before 1800); the 'radius radius' integration (Rr) map
Old York  (before 1800); the 'radius radius' integration (Rr) mapOld Hereford  (before 1800); the 'radius radius' integration (Rr) map
Old Canterbury  (before 1800);  the 'radius radius' integration (Rr) mapOld Winchester  (before 1800);  the 'radius radius' integration (Rr) map
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global and semi-global levels. In contrast, the result for larger cities is not that close to 
global integration. First of all, the edge effect has been significantly removed. Secondly, 
the core has been expanded inside the city, covering a wider area and highlighting the 
super-grid. Finally, there is a shift, especially in York and Norwich, for the most 
integrated lines from the centre of the global integration core to either ends of the core, 
i.e. towards shopping and cathedral areas. 
 
Regarding the above discussions, it becomes apparent that organic cities tend to create 
a specialised form of urban configuration, in spite of their different physical 
appearances. The logic of this structure, as it has been noticed in two groups of organic 
cities so far, is based on the emergence of a powerful spatial core and concentration of 
major urban activities around this core. Then the major routes, or thoroughfares, gain a 
rather important role in providing the vital connection between outside and the core as 
well as linking the rest of the city to the core and to the outside world. Where the major 
activities are attracted towards the core, the daily living function sets itself aside from 
the areas of higher integration.  
 
4.5. LOCAL CONFIGURATION AND PART-WHOLE CORRESPONDENCE IN 
EXPRESSING THE SPATIAL STRUCTURE 
 
One of the advantages of space syntax methodology is its ability in producing an 
analysis of the urban grid at the local as well as the global level, but more importantly, 
its ability to investigate the relationship between the whole and parts of the urban 
system. The most local measure in a syntactic approach is 'connectivity' which is 
immediately followed by another measure called 'local integration'. Whereas 
connectivity just measures the number of lines directly connected to each line, local 
integration measures the integration of each line in a sub-system of lines connected to 
each line.20 
 
The study of connectivity maps of English and Iranian old cities (fig. 4.5 and 4.6) 
shows that in general connectivity detects some important lines in the areas of 
significance, but it cannot establish a clear and consistent pattern. This effect, which is 
more obvious in Iranian cities, is mainly caused by the non-linearity of the organic 
grid. In fact, because of the broken and irregular nature of the organic grid, the number 
of connections to each line is not as critical as the location of a line within its local or 
global context.  
 
                                                 
20The radius of local integration in syntactic analysis is usually three. Thus the analysis measures the 
integration of each line in a sub-system of lines located up to three steps from that line (including the line 
itself). 

Figure 4.6: The connectivity (Con.) maps of six English old cities
Old Norwich  (before 1800); connectivity (con.) map Old Bristol  (before 1800); connectivity (con.)  map
Old York  (before 1800); connectivity (con.) mapOld Hereford  (before 1800); connectivity (con.)  map
Old Canterbury  (before 1800);  connectivity (con.) mapOld Winchester  (before 1800); connectivity (con.) map
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This effect can be investigated more by examining the correlation between connectivity 
and global integration (fig. 4.7, 4.8).21 The shape of the scattergram in both city types 
shows a very loose scatter around the regression lines and a poor correlation 
coefficient. The scattergrams are intensively layered, showing that large groups of lines 
hold similar connectivities while their global integration values vary across a large 
span. An important reason for this effect is that some important lines of the organic 
grid in the centre are not necessarily long or highly connected, giving them a very high 
integration value but low connectivity. Another reason for this is the effect of some 
highly connected lines, such as the major thoroughfares, which are not located near the 
centre and thus lack high integration.  
 
The maps of local integration (R3), however, provide more revealing results, especially 
in the case of English cities. The local pattern produced by integration R3 in English 
cities (fig. 4.9) demonstrates a reasonable correspondence with the global structure. 
The super-grid is detected by the analysis, though this pattern is more extended at the 
local level in comparison to the compact picture of the super grid at the global level. 
Thus, the English organic grid uses the major internal routes to develop a 
correspondence between the local and global structure that enables the passenger to 
read the overall structure from the parts. The harmony between the local and global 
becomes closer when one approaches the centre of the English grid. The pattern of 
local integration (R3) in Iranian cities, however, does not show such clear result as 
English cities (fig. 4.10). Although these maps are significantly more revealing than the 
connectivity maps, still the local structures and the correspondence between the parts 
and the whole seems unclear. The city centre in most cases is not differentiated and the 
super-grid seems inconsistent and fragmented.   
 
The scattergrams which investigate the correlation between the local and global 
integration present a similar understanding. In the case of English cities scatters are 
significantly tighter and the layering effect is completely removed (fig. 4.11). The 
correlation coefficients also improve significantly, especially in the case of smaller 
cities. The shape of the scattergrams and the correlation values in Iranian cities 
improves slightly (fig. 4.12), compared to connectivity; nevertheless, the correlation is 
still poor and more importantly, the patterns are still too scattered and too layered, 
signifying a different character for local structures in the Iranian genotype.  
 
According to the above discussion, there seems to be a different situation for the 
syntactic local measures of Iranian cities. In reality, the local structures in these cities 
                                                 
21This correlation in early syntactic approach was termed 'intelligibility'. However, the more recent 
approaches consider intelligibility as a wider range of correlation between global integration and local 
measures, including local integration. 
Figure (4.9): The lobal intagration (R3) maps of six English old cities
Old Norwich  (before 1800 ); lo cal integration (R3 ) m ap Old B ris tol  (before 1800 ); lo ca l integration ( R3 ) m ap
Old York  (bef ore 1 800);  local integ ra tion (R3) ma pOld Hereford  (before 1 800) ; loca l int eg ration (R3) ma p
Old Canterbury  (before18 00); local integrat io n (R3) mapOld W inchester  (before 1800 ); lo ca l integration ( R3)  m ap
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Figure 4.10 : The local integration (R3) maps of six Iranian old cities
Old Shiraz  (before 1900); local integration (R3) map
Old Qazvin  (before 1900); local integration (R3) map
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Figure 4.11: The local integration (R3) versus global integration (Rn) scattergrams of six English old cities
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Figure 4.12: The local integration (R3) versus global integration (Rn) scattergrams of six Iranian old cities
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are clearly visible through a distinct sense of differentiation and hierarchy  of urban 
components. By passing through the differentiated spaces, in terms of size, width and 
visibility, one is likely to identify himself within the urban system, and find his way to 
the different destinations by following the hierarchy of spaces from local to global (fig. 
4.13). However, the short and fragmented axes, the numerous broken axial lines and 
the many changes of direction in the winding streets make the pattern of old Iranian 
urban grids different from Western examples. Apparently, the local structures in  
Iranian old cities performs in such a way that the connectivity and radius 3 are not 
deep enough to seize the local characteristics of the grid and correlate them to the 
global structure. This suggest that a deeper radius for local integration might work 
more efficiently in the case of Iranian old grids.  
 
       
1   2   3                   4 
 
Figure 4.13: Four pictures from different parts of an Iranian old urban grid: 1) a dead-end, 2) a street 
inside the residential quarter, 3) one of the major thoroughfares, and  4) the bazaar. The characteristics of 
spaces and their connection to other spaces vary significantly from one to another, suggesting an 
identifying logic in the hierarchy of the urban grid from local to global level.  
 
In order to obtain this new measure we have to take account of the principles of local 
configuration first. In space syntax analysis an important issue is the extent to which 
the more connected lines in systems are capable of being more globally important as 
well. As Bill Hillier mentions, this understanding could be more certain in the case of 
more regular grids (Hillier 1996a, 366). In order to apply syntactic analysis to more 
irregular grids, a new measure, integration radius 3, was introduced, which is based on 
the idea that in three steps away from each line, on average, a passenger can usually 
reach a locally significant line in the system. These locally important lines are in fact 
parts of a more globally important network, referred as a 'super-grid', which helps us 
to understand the boundaries between local and global dimensions. This super-grid 
creates a general framework that combines different elements or functions in the city 
and provides access to the outside world. In Hillier's words: "we find that some, but only 
some, of the linear space are prioritised to form larger scale linear continuities in the urban 
grid, creating a more global movement potential (Hillier 1996a, 337)." Therefore, the super-
grid constructs the main pattern of global integration, on the one hand, and contributes 
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to the formation of local structures, on the other hand. In reality there are not distinct 
boundaries between local structures and the global structure is a product of 
overlapping local structures. Each local area develops a part of the global super grid 
inside itself and these elements provide the relation among local structures. This 
implies that the best boundary for locality is simply the super-grid itself.  
 
The method of finding the new measure evolves simply from the above discussion. It 
can be done by calculating the average number of steps through which an inhabitant 
can reach a line of the super-grid. This gives him a more global sense of space, and 
then from this point he could travel to other neighbourhoods or local areas. In order to 
do this calculations all the lines which construct the super-grid of the city are selected 
on the axial map and the software (Axman) is able to calculate the mean depth of the 
system from the selected  lines (fig. 4.14). One problem still remains: how the super-
grid can be identified in the city? The answer is that super grid is, in fact, the network 
of the most direct ways which connect different part of the city. Inspection of the city 
maps, by special attention to the width, angle and global function of the roads is the 
most important way of finding the main routes. This can also be supported by the 
results of integration Rn and Rr analysis which themselves create a clear picture of the 
super-grid.  
 
 
 
 
Slope =-23.3610
R^2 =0.3768
Depth 
Mean =4.6111
Integration
Mean =0.4489
Depth 
Integration
12.00
0.6643
 
       
   Old Kermanshah 
 
   
 
Figure 4.14: The method of calculating the local radius for Iranian cities. The major routes are selected and 
the mean depth of the whole system from this super-grid in calculated  
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According to the explained method, the results are presented in the following table:  
 
city mean depth from super-grid 
Shiraz 4.7002 
Kerman 4.5560 
Qazvin 4.2293 
Hamedan 4.4574 
Kermanshah 4.6111 
Semnan 4.7703 
mean 4.5540 
Table 4.6: The mean depth of urban grid calculated from the major routes, or super-grid,  of the city 
 
The table presents two important results. Firstly, there is a considerable similarity 
among the cities in terms of their mean depth from the global grid of the systems. This 
ratifies again the proposed concept of an underlying urban genotype at the local level 
as well as the global level. Secondly, the average value of this parameter is 4.5540 
(varying between 4.2293 and 4.7703 in different cities), proposing a new radius for our 
type of city, radius 'five', that can be maintained for all six cities. Considering the 
minimum measure of 'radius radius' for Iranian old cities (R11), the proposed radius 5 
sounds reasonable since it still maintains a large gap between itself and the lowest 
semi-global measure in all systems.  
 
The assessment of the new measure can be started by examining the local integration 
(R5) maps (fig. 4.15). The result compared to integration R3 maps seems remarkable. 
First of all, the city centres are considerably distinguished from the residential quarters 
in all maps and the pattern of central cores follows the shape of the global integration 
cores. The maps also pick the major routes of the cities which present a more 
continuous structure inside the cities. More importantly, in  comparison to integration 
R3, the dark blue lines inside the quarters have significantly disappeared and the 
quarters show a more homogenous pattern around the thoroughfares.  
 
For more revealing results the scattergrams of integration R5 against integration Rn 
(fig. 4.16) can be consulted. These scattergrams are impressively different from the 
previous set of scattergrams (connectivity or integration R3 against integration Rn). 
First of all, the layering effect has completely vanished and instead, a more continuous 
and homogenous distribution is present. Also, the scattergrams are significantly 
tighter and represent a relatively firm distribution around the regression line; 
consequently, the correlation coefficient is higher than the previous scattergrams.22 
Furthermore, the scattergrams exhibit different patterns of distribution in different 
zones of local or 
                                                 
22Here, an explanation about the increase of correlation coefficient seems necessary. Because of the logic 
of calculations, by increasing the radius of integration the correlation rises automatically. Therefore, this 
result cannot be independently speculated on and needs the support of the other bodies of evidence 
presented above and in the next section. 
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Figure 4.16: The local integration (R5) versus global integration (Rn) scattergrams of six Iranian old cities
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global integration, suggesting a variable range of local/global structures in different 
areas of the city, which intuitively sounds compatible with our knowledge of Iranian 
old cities. 
 
A close inspection of all scatters reveals at least three distinguished areas in all six 
scattergrams (fig. 4.17). The first area is a small, sharp, and intensely tight scatter 
located on the far right side of the scattergrams, where the most locally and globally 
integrated spots are located. The second portion is the area next to the first one; it is 
relatively tight and compact, but looser than the first portion. Finally, the third portion 
is located at the far left side of the scattergrams, where the local and global integration 
is minimised, and exhibits a very loose and lumpy scatter in comparison to the other 
two areas.  
 
It is difficult, however, to make any firm statement about the different areas of the 
scattergrams unless the spatial meaning of each portion is investigated. In order to do 
this, a method of analysis is proposed which is based on  the analysis of each portion of 
scattergrams separately. The first stage in this approach is finding what is the spatial 
equivalent of each recognised portion on the analysed maps of cities.23 In addition, 
each part of the scattergram can be extracted and analysed separately; hence, the 
values of correlation will be obtained for each area separately in the context of the 
whole system. In figure 4.18 the calculated results of this analysis is shown just for one 
example.24 The picture includes two scattergrams, on the first one only the first area is 
shown, whilst in the latter case the second and first areas together are selected. Two 
axial maps demonstrate the location of the first and second areas on each map. Finally, 
two other scattergrams are added to show the local/global correlation of each area 
separately. The whole data resulting from the above analysis is exhibited in the 
following table : 
 
              correlation  
            coefficients 
              (r-squared) 
City 
Int. R5 Vs. Int. Rn  
the whole city  
Int. R5 Vs. Int. Rn  
first portion 
Int. R5 Vs. Int. Rn  
second portion 
Int. R5 Vs. Int. Rn  
third portion 
Shiraz 0.278 0.992 0.647 0.278 
Kerman 0.247 0.930 0.697 0.119 
Qazvin 0.304 0.601 0.510 0.202 
Hamedan 0.312 0.565 0.421 0.244 
Kermanshah 0.226 0.820 0.464 0.154 
Semnan 0.347 0.795 0.786 0.171 
mean 0.286 0.780 0.586 0.195 
Int. R5 Vs. Int. Rn = local integration (R5) versus global integration (Rn) 
 
Table 4.8:  The correlation coefficient values for differentiated portions of the local-global scattergrams. 
                                                 
23By using 'Axman' software it is possible to find the location of each group of spots on the integration 
maps simply by selecting them on the scattergram (Dalton 1992).  
24The same figures and measures for the other five cities can be found in appendix 9. 
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Figure 4.17: The local integration (R5) versus global integration (Rn) scattergrams of six Iranian old cities; 
three distinc zones are shown on the scattergrams.
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Figure 4.18: A study of the differentiated areas of the local v. global scattergram; the old city of Shiraz
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The first area in all maps coincides with the centre of global integration cores, and in 
almost all cases this area covers the main branches of the bazaar and the direct accesses 
of the urban grid to them. The correlation between integration R5 and integration Rn is 
strikingly strong. Apart from Qazvin (0.601) and Hamedan (0.565), other cities gain a 
correlation of about 0.8 and higher. This means that the local properties of the space are 
able to predict the degree of integration in the global context, or in other words, the 
space is highly legible and predictable for people. Bearing in mind the functional and 
social role of the bazaar, this finding makes a good sense: the bazaar, the focal point of 
the city in terms of function, land-use, movement and culture, which provides the 
main internal and external interfaces of the city, is also the most intelligible set of 
spaces in the system. The space in these areas is structured in such a way that any user 
is unlikely to get lost or not to find the direction of his destination easily by using the 
configuration of urban spaces. 
 
The second area in almost all cases is a larger area around the first one, which covers 
completely the global integration core of the cities and expands to the surroundings 
through the major routes. The correlation this time is not as high as the first time, but it 
is still quite considerable (0.586 on average). In some cities, such as Semnan and 
Kerman which have linear cores, the correlation is even higher and the second area can 
be considered as the logical extension of the first area; whereas in cities like Qazvin 
and Hamedan, which develop a non-linear core, the correlation is not that high. This 
suggests that the central parts of the Iranian old cities develop a powerful local-global 
structure and consequently a high degree of legibility in the system. This is compatible 
with what we know about the central parts of Iranian old cities. These areas -
sometimes known as bazaar quarters- used to be in close connection to public activities 
and the bazaar complex, accommodating some supporting functions such as 
workshops, stores or temporary residences. Therefore, it sounds quite reasonable that 
they could enjoy a higher degree of legibility in the city. 
 
Finally, the third area in all cities corresponds to residential quarters and peripheral 
areas. It was discussed before that these areas used to function as the places of 
maximum security and privacy, and consequently, were deliberately segregated from 
the central part of the system (fig. 4.1, 4.2). The result of the above analysis confirms 
this understanding by showing a relatively poor local-global correlation (0.286 on 
average), signifying the fact that one cannot easily identify himself within the global 
structure by following the local configurations inside the quarters.  
 
Therefore, in Iranian old cities the spatial behaviour of different areas are various. 
Where a great deal of legibility is needed, such as in the bazaar complex, the local 
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structure harmonises the whole structure of the city, but where privacy and 
tranquillity is demanded -such as in the residential quarters- the local structure 
develops a different pattern from the global structure. All this information can be read 
from the typical scattergram of global integration (Rn) versus local integration (R5), 
which itself is a powerful tool for a deeper understanding about organic cities (graph 
4.2). 
 
Integration Rn
Integration R5
city spinecentral quarterresidential 
quarters
   
 
Graph 4.2: A typical scattergram of global integration (Rn) against local integration (R5) for Iranian old 
cities. Three distinct areas exhibit different correlation.  
 
 
The inspection of scattergrams in English cities does not reveal any perceivable 
'grouping' or 'bification', as it did in the case of Iranian cities. However, this lack of 
differentiation might be caused by the effect of overlapping different groups of spots 
on top of each other, making the whole pattern unreadable. Taking for granted that the 
central streets in English cities were remarkably privileged as the focal point of social 
and functional activities, a method has been developed to study the local-global 
correspondence in the central streets. The main idea here is to examine the part-whole 
correlation for all lines which are one (or two) step (s) away from the most integrated 
line of the system. The selection of these lines from the scattergrams presents a sub-
scatter, with a new measure of correlation, within the whole scattergram. The results of 
the proposed process are demonstrated for two cities in figure 4.19.25  
 
It seems that the lines located at one step away from the most integrated line in smaller 
English cities present a more characteristic central core than the larger cities in which 
these lines are too restrained to form a structure. It can be noticed that the lines located 
at two steps away from the most integrated line seem more sensible as a central sub-
structure in the larger cities. In this sense, the one-step results for Winchester, 
Canterbury and Hereford, and the two-step results for Norwich, Bristol 
                                                 
25The same figures and values for the other four cities are presented in appendix 10. 
Figure 4.19: The location and local-global scattergrams of the lines located at one or two steps away      
                      from the most integrated line in English old cities; old Norwich and old Hereford
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and York, are considered for calculations. In all cases the sub-scatter of selected lines is 
tighter and more correlated than that of the city as a whole (table 4.9). The mean value 
of correlation for large cities rises from 0.2913, for the whole, to 0.4169, for the two-
step-away set of lines. This becomes even greater (0.4712) if just two lines (the long 
lines which connect the core to Queen Square) are removed from the scattergram of 
Bristol. The rise of values is even greater for the smaller cities, changing from 0.5646 for 
the whole city to 0.8359 for the group of lines located at one step away from the most 
integrated line of the system. According to these results, the streets connected to the 
syntactic centre of the city form a sub-structure which holds a high degree of local-
global predictability. Thus, this part of the city is not only the area privileged by the 
pattern of integration, but also is the area of highest readability in the city.  
 
 correlation coefficient  
                        (r-squared) 
 
Old English Cities 
Rn v. R3  
the whole city 
Rn v. R3   
lines one step 
 away from the most 
integrated line 
Rn v. R3  
lines two step  
away from the most 
integrated line 
1. Norwich 0.3207  0.4848 
2. Bristol  0.2681  0.3829 (0.5458)* 
3. York  0.2851  0.3829 
mean (large cities) 0.2913  0.4169 (0.4712) 
4. Hereford 0.552 0. 9404  
5. Canterbury 0.5172 0.8414  
6. Winchester 0.6245 0.7258  
mean (small cities) 0.5646 0.8359  
* By removing just two lines which extend from the centre to Queen Square, the correlation changes to 0.5458. 
 
Table 4.9: The local-global correlation values for the lines located at one or two steps away from the most 
integrated lines in English cities. 
 
It is also interesting to note how the city is connected from outside to inside. This time 
we can consider the opposite end of the super-grid, i.e. the entrances to cities, as the 
interface between the exterior and interior. It is true that gates or entrances tend to 
hold low global integration values, but it does not necessarily mean that they lack 
relative readability. In order to test this concept, the method proposed for the city 
centre can be applied to the thresholds of the city as well. In the figure 4.20, a sub-
system of lines that are two-steps away from the gates are plotted on maps,26 and then, 
the correlation is calculated for each group of lines separately.27  
 
Overall, the systems of two-step lines show linear patterns extended towards the 
centre. Apart from some exceptions, such as the eastern entrance of York or the north-
eastern gate of Winchester, the value of the part-whole correlation is significantly 
higher than the average of the city, and is comparable to the city centre. Thus, the 
mean values of correlation for the thresholds of each city (table 4.10) rises 
                                                 
26It should be mentioned that for all large and small cities the one-step structure does not create any 
reasoable pattern and two-step structure seems more suitable for this study.  
27Sometimes the selected line as threshold is not exactly the last external line of the system. It is more the 
most reasonable line which represent the entering point to the city.  
Figure 4.20: The correlation between local and global integration for a system of lines located at 
two
steps away from the gateways or interances to English old cities (correlations are calculated within 
the context of cities).
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enormously, especially for large cities. Although the small cities still hold higher 
values, the mean values are not remarkably different among cities, showing the fact 
that the cities tend to have similar patterns of penetration in the entering points. The 
weak results usually happen in the cases that a very long line, and consequently, 
highly locally-integrated, is located next to the entrance or at the first step away from 
it.  
                correlation coefficient  
                            (r-squared) 
 
Old English Cities 
Rn v. R3  
the whole city 
mean Rn. v. R3  
for a systems of lines located 
two steps from thresholds 
1. Norwich 0.3207 0.6498 
2. Bristol  0.2681 0.5703 
3. York  0.2851 0.6539 
4. Hereford 0.552 0.7569 
5. Canterbury 0.5172 0.6846 
6. Winchester 0.6245 0.6920 
Mean 0.4279 0.6679 
 
Table 4.10: The correlation between local and global integration for the lines located at two steps away 
from threshold (gates or entrances) in English cities. 
 
The differentiation among different areas in English cities is not as structured as 
Iranian cities. Although the whole scattergram looks tighter, there is no strong 
grouping or bification effect. However, the analysis shows that the local-global 
correlation for the integration core, as well as the thresholds, is higher than the rest of 
the city.  Therefore, even in small systems like English old cities, the typical local-
global correlation is still a representative expression of the spatial structure of the 
organic city (graph 5.3). 
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Graph 5.3: The typical scattergram of global integration (Rn) against local integration (R3) for English old 
cities.  
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According to the comparative study of spatial configuration in Iranian and English old 
cities, some general understandings can be summarised as: 
 
• organic cities tend to develop various patterns of configuration in different areas 
which do not follow exactly the overall pattern of configuration, but they remain in 
a sensible mutual correspondence with it.  
• the appropriate radius of local integration varies from one genotype to another. 
When cities are deeper and axial lines are more fragmented, the local radius tends 
to increase, but when the systems are smaller and axes are more linear the relevant 
local radius decreases. 
• The degree of agreement between local and global configuration depends on the 
specific formation of urban morphology. However, the overall agreement between 
these two factors is not always the best interpretation of the urban structure. In this 
respect, the study of local-global relationships in different areas of the city can be 
more meaningful. 
• the integration core is not only the most accessible part of an organic city, it is also 
among the areas that the part-whole relationship, and consequently the legibility of 
spatial structure, reaches its maximum degree. 
 
4.6. SPATIAL STRUCTURE AND URBAN ELEMENTS; towards a more advanced 
understanding of the organic city 
 
The constitution of the city is comprehensively manifested by different disciplines 
which interact in the physical framework of urban life. Function, movement, culture, 
land-use, architecture, monumentality, and many other determinants in a city need a 
physical conveyor to create interaction among themselves and the built environment. It 
was argued previously that the fundamental integrator of all these disciplines is 'space' 
itself, and by analysing space we are able to learn about the spatial rules which 
structure urban life. In this sense, there is an interesting issue in finding how non-
spatial attributes of the society correlate with the spatial structure.  
 
There is always an obstacle in the way of correlating social data to the spatial structure 
of old cities, since any type of first-hand data, for instance movement observation, 
cannot be reconstructed in old cities, simply because they belong to the past. Moreover, 
there is seldom any  precise statistical or cartographic set of information about the old 
cities, and if there is one, it is inconsistent and partial. Nonetheless, this thesis suggest 
that there is an efficient way to overcome this problem by using more accessible 
sources such as the principal 'elements' of cities, i.e. the major buildings or urban 
spaces which accommodate the major activities of the city. Although the elements of 
the cities could also be regarded as spatial entities, they also convey other types of  
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information from other layers of activity in the city: they are the main generators or 
attractors of movement in the city; they are the places of major functions; and they are 
the manifestations of cultural and artistic representations in the city. Fortunately, 
unlike many other types of information, the elements of the traditional cities are 
readily obtainable from the old or new maps and documents.  
 
 Here, it should be reminded from our literature review that the elements of the city are 
respected by some influential urban theoricians, such as Camillo Sitte, Aldo Rossi and 
Rob Krier, as the focal point of their urban theory. Urban elements are able to produce 
a significant role in urban structure, as some urbanists like Aldo Rossi believe,28 since 
through the time they continuously accumulate the physical and social values which 
make them the elements of identification for the city. These are places which are able to 
crystallise parts of urban history inside themselves, and locations  for the 'collective 
memory' of the society. By bringing up this issue again, it is intended here to 
emphasise the fact that the study of urban elements in the city not only fills an empty 
space in our particular approach by adding some social values to it, but also reinforces 
the theoretical understanding of the traditional cities inspired by some prominent 
urban theories. 
 
The role of urban elements in organic cities seems even more crucial, since there is no 
pre-determined conditions for the incorporation of urban elements inside the city 
structure. The location, size and shape of urban elements, as well as their relationships 
to each other and to the whole city, seem to be an evolutionary product of a gradual 
selection. This property creates the attractiveness and, at the same time, the complexity 
of the issue of urban elements in organic cities. In this chapter, the study of organic 
structures will be completed by a comparative study of urban elements in English and 
Iranian old cities. The study includes two major approaches. In the first part the 
relationship between the spatial analysis of cities and urban elements will be studied 
by superimposing the urban elements on the maps of global integration; and in the 
second part the syntactic measures -at both local and global level- will be exploited to 
construct a quantitative argument. 
 
The urban elements selected for this study have been intended to cover a wide variety, 
in terms of their importance and use. Thus, the selection will include the most 
important elements of the traditional cities, such as the bazaar, high street, 
carvansaraye, city hall, market place, market crosses,29 Friday mosque, cathedral, 
                                                 
28A detailed discussion on the theories of spatial structure was presented in the literature review chapter, 
section 2.2. 
29The Gothic  market/high crosses in English cities are not large and vast elements, but their strategic 
locations and their spatial significance in traditional city justifies their selection in our sample.  
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grand mosque, city square, cathedral square,30 as well as some other elements which 
are considered of lower importance such as schools, local bazaars, hospitals local 
squares and religious shrines.31 The citadels, city walls, gates and the palace of rulers 
are also some other elements of the traditional city which have to be added to this 
collection. The only type of element which cannot be easily located in the urban grid is 
the dwelling units, or houses. However, it could be envisaged that houses are scattered 
evenly throughout the grid and in general correspond with it as a whole . 
 
4.6.1. The elements of organic cities and the maps of global integration. 
 
The abstract image of urban structure created by axial analysis in our argument, has 
demonstrated many facts about the city. This understanding can be improved by 
studying the location of urban elements and their patterns of interaction inside the city. 
This has been achieved simply by superimposing the urban elements of organic cities 
onto their axial analysis (the global integration). The result is a series of maps for 
Iranian old cities (fig. 4.21-26) and English old cities (fig. 4.27-32). 
 
The results and implications of the analysis for Iranian cities can be summarised as 
follows (fig. 4.21-26): 32 
 
• overall, there is a strong relationship between the most integrated part of the urban 
grid and the location of the most important urban elements, especially the 
commercial elements such as the bazaar and carvansaraye. In all six cases, the most 
integrated line of the system is one of the lines of the main bazaar; and in almost all 
cities, the major branches of bazaar are predominantly integrated. 
• The coincidence between the integration core of the cities and the central urban 
complex -comprising the bazaar and other key elements such as the Friday 
mosque, city square and so on- suggests the idea of a powerful central structure, 
which could be referred as the 'city spine'. As it was shown before, this structure is 
not only the most integrated part of the city, but also a very legible and perceptible 
structure in terms of the local/global relationship. The rich architectural expression 
of the buildings and the intensity of major functions in this area complete the 
concept of the city centre in Iranian cities. 
• in some cases it can be noticed that (because of historical reasons) the central 
                                                 
30Although the cathedral itself could have been adequate in the selection, the characteristics of an open 
field around cathedrals gives a different role to cathedral places -in terms of both shape and accessibility- 
which cannot be unattended.  
31A detailed introduction of urban elements is presented in the appendices 5 and 6 
32A detailed discussion on each individual city can be found in appendix 11.  
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complex has shifted from the older parts to newer areas. In this displacement, the 
bazaars, carvansarayes and city squares follow the location of the global integration 
core, while other public elements follow them later. However, sometimes the old 
buildings -especially the Friday mosques- are too intrinsic to accept the 
displacement.  
• the natural terrain does not play a significant role in shaping Iranian old cities. 
Most of them do not embody a proper river, and if there is one inside the city, it is 
almost dissolved into the urban grid. 
• two types of location for the citadel can be recognised in Iranian cities: a complex 
inside the city close to the central core; or a large boundary separated from the 
main city and surrounded by city walls. The first type (arg) is relatively integrated 
whereas the second type is among the most segregated elements of the city. 
• the local elements of Iranian cities appear in two major forms; either a small bazaar, 
or a small open space inside the residential areas. The usual location of the local 
elements is alongside the major routes which gain a relatively high integration 
value inside the quarters. 
 
A similar set of results for the English cities can be expressed as (fig. 4.27-32):33 
 
• the whole study of elements and integration patterns reinforces the significance  of 
the 'street' as the major spatial element of English cities. The street is the major 
place for movement as well as functional encounter. 
• in smaller cities, the dominant form of street appears to be the 'high street', which is 
the centre of spatial configuration as well as the location of the most important 
functions.  
• in the larger cities, the centre of the core is not a single long line. The core 
incorporates some shorter lines which make a central sub-structure. The core is 
commonly connected to some other major elements such as the market place and 
cathedral place. 
• in all cases the places for trade and shopping are the closest elements to the most 
integrated parts of the city. Guildhalls or market halls can also be found in the most 
integrated locations. 
• 'market crosses' or 'high crosses' are always located at very strategic points, mainly 
where two or more major lines intersect. 
• churches, hospitals and colleges occupy some middling locations in the city. 
Churches are the most evenly distributed elements throughout the grid, 
maintaining  a strong relation with the major routes of the system, whereas 
                                                 
33A detailed discussion on each individual city can be found in appendix 12.  
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hospitals and colleges mostly look for secluded and arbitrary locations. 
• major thoroughfares play a significant role in non-central areas, both in connecting 
the gates to the centre and in providing space for local elements. 
• castles are always segregated from the integrated parts of the city, even when they 
are located close to the centre. 
• topography of the river is influential on the shape of the city, making the bridges 
very important spatial connectors. 
 
The superimposition of urban elements on the axial analysis of Iranian old cities 
reveals a strong relationship between the integration core and central elements, 
especially the bazaar complex, but in English cities there is not such an equivalent for 
the bazaar. Instead, the central streets, especially the 'high street' (if it exists), play a 
similar role. The commercial elements in both city types gain the highest spatial 
significance, with one important difference: in Iranian cities the street and market place 
amalgamate into a single entity, but in English cities the main streets take over the 
market place as the permanent place for commercial activities and the dominant part 
of the urban structure. 
 
Other major elements of Iranian cities, such as the carvansaraye, city square, Friday 
mosque, grand mosque and major colleges, find a close location either inside or 
attached to the bazaar complex. Altogether, the central elements compose a powerful 
urban complex in the heart of the city, referred to as the 'city spine', which is the centre 
of spatial configuration as well as the centre of prime activities and interactions 
between inhabitants and outsiders. The location of major elements -such as guildhall, 
market square, cathedral square and so on- around the central streets in English cities 
creates a similar effect to that found in Iranian cities, though this organisation does not 
become a solid aggregation of physical components as the 'city spine' does in an 
Iranian city. In both categories, however, the central structure is connected to the other 
parts of the city through the major routes which extend from the city gates towards the 
centre. These routes provide the interaction between the residential quarters and the 
rest of the city, but more importantly, provide the main location for the local elements 
of the city such as local bazaars and parish churches.  
 
There are some other elements in both categories -such as colleges, hospitals, 
government places and so on- which are not located in specific locations but are 
scattered inside the urban grid according to the special conditions of each individual 
city. However, even these elements follow some logical rules. For instance, in Iranian 
cities the important colleges are located close to the main bazaar, but more ordinary 
schools can be found mainly in the centre of quarters close to a local bazaar or square. 
In English cities usually the cathedral square is adjoined by colleges, but there are also 
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arbitrary locations for colleges, such as Winchester College outside the city walls. 
Hospitals in Iranian cities are not common elements, but in English cities it can be 
noticed that hospitals seek more secluded locations, far from the centre. The places of 
government in Iranian cities are located either inside a citadel or in a segregated 
complex, close to the centre. Similarly, in English cities usually the seats of government 
in castles are not highly integrated, but still maintain in close proximity to the centre. 
 
Finally, the peripheral elements of both city types, i.e. gates, city walls and castles, 
associate with the spatial structure in a similar way. The walls are highly segregated 
elements, but where the major routes puncture them to create gateways, the degree of 
segregation decreases, and instead the lines gain consecutively more integration as 
they lead to the centre. In some cities a peripheral road structure has been formed 
outside the city around the city walls, which can be considered as the historical pattern 
of expansion around the old core and the appearance of 'rings' around the old cities. 
The castles or citadels in both categories are influenced by topography or defence 
priorities. Sometimes the castle stands in the centre of the city on a small hill, or more 
commonly, it is located beside the city walls where the most defensible place from the 
outside, and the closest distance from the centre can be obtained.  
 
4.6.2. A quantitative argument on the urban elements inside the urban grid 
 
In regular grids or the systems which follow geometrical patterns, some geometrical 
properties can be used in order to investigate how urban elements are incorporated 
inside the urban grid. In the case of organic cities, the irregularity of the urban grid 
makes this approach difficult. However, the quantitative attributes of space syntax 
analysis enable us to extend the argument of urban elements in organic cities to a more 
precise extent. By using this property the degree of incorporation of each urban 
element is measured, and based upon that, a hierarchy of urban elements is defined 
which exhibits the statistical preferences of city genotypes. This hierarchy can be 
regarded as a 'rank order' or 'class order' of urban elements, which can be introduced 
over a wide range from local to global level. 
 
The essential parameters for obtaining a statistical ranking are the global and local 
integration values attributed to each particular elements in both city types. The order 
of spatial integration, in each individual city or all cities together, will demonstrate the 
'rank order' of different elements. In order to overcome the difficulties associated with 
the variety of urban elements, the following rules are suggested: 
- for each element the most integrated line  which either passes through that element 
or to which the element has a direct access, is considered as the determinant line. 
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- if there is more than one element of each kind in the city, each element is calculated 
separately and then the average value is obtained. 
-if an element corresponds to more than one line, the average value of all lines 
corresponding to that particular element will be used. 
 
By using the above criteria, tables of global-integration ranking for urban elements can 
be introduced (table 4.11). In order to obtain a rank order, however, the table needs to 
be sorted. It can be done for each city separately, but it is more useful for a comparison 
if an average set of measures for all cities is used. A measure which can be used here is 
the mean integration for each element, suggesting that the mean integration of each 
element among all cities is a good indicator of ranking for all cases. However, there is a 
slight problem: since different cities have a wide range of global integration values 
(caused by their individual specifications), the measure of average integration for each 
element could be influenced by the cities which hold higher integration values in 
general. In order to remove this effect, the integration values of elements in each city 
has been divided by the mean integration of that particular city, and then the average 
for each element is calculated (the last column of the table: average int./m.). Finally, 
the whole table is sorted by the measures of the last column. 
 
The global-integration ranking of urban elements presents a logical and meaningful 
order of urban elements in both city types. In Iranian cities, the bazaar, city square and 
carvansaraye, are the top elements. These are places which accommodate the most 
intensive part of urban activities in the traditional city and provide the interface 
between residents of the city and outsiders. In English cities, the high street, crosses 
and guildhalls are found at the top of the table. Different in appearance, but 
conceptually similar to the Iranian cases, the prime elements in English cities are again 
the elements which represent the most functional and symbolic activities in the city. 
The absence of the market square at the top suggests that in English cities urban square 
is not the dominant feature and is always overshadowed by the streets.  
  
The elements which follow the top elements in Iranian cities are the grand mosque, 
Friday mosque and colleges, whereas the second band in English cities consists of 
market and cathedral squares. In both city types the second group of elements adjoin 
the central core and strengthen it, but the nature of the relationship between these 
elements and the top elements is different in each category. In Iranian cities, the central 
mosques -and the main colleges which join them- are places for both worship and 
social interaction; therefore, they become fairly intimate to the city spine. Besides, they 
normally contain a vast courtyard inside themselves which plays the role of a public 
open space. In English cities, the market square and cathedral square provide the 
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complementary spaces for the central core, leaving the religious functions to less 
integrated areas. 
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1.  Bazaar 0.688 0.690 0.520 0.799 0.618 0.689 0.6674 1.412 1.45 1.326 1.329 1.378 1.413 1.3837 
2.  City Square 0.567 0.733 - - 0.597 0.70 0.6497 1.165 1.534 - - 1.329 1.440 1.3670 
3.  Carvansaraye 0.613 0.715 0.534 0.808 0.602 0.646 0.6532 1.259 1.498 1.360 1.344 1.340 1.326 1.3546 
4.  Grand Mosque 0.650 0.527 - 0.775 - 0.659 0.6527 1.335 1.103 - 1.290 - 1.352 1.2696 
5.  Friday mosque 0.654 0.627 0.524 0.708 0.454 0.697 0.6106 1.343 1.313 1.333 1.178 1.010 1.431 1.2679 
6.  Colleges 0.615 0.633 - 0.664 - 0.655 0.6416 1.263 1.325 - 1.103 - 1.344 1.2588 
7.  Govern. Place 0.535 0.661 0.530 0.718 0.597 0.402 0.5739 1.098 1.384 1.351 1.194 1.330 .8254 1.1970 
8.  Ruler Place 0.520 - - - 0.567 - 0.5431 1.068 - - - 1.262 - 1.1647 
9.  Local Squares - 0.570 0.421 0.687 - 0.502 0.5450 - 1.19 1.073 1.143 - 1.029 1.1095 
10. Mosques 0.552 0.537 0.424 0.691 0.470 0.502 0.5293 1.133 1.124 1.081 1.150 1.046 1.029 1.0939 
11. Local Bazaars 0.567 0.527 0.402 0.677 0.491 0.465 0.5214 1.16 1.103 1.023 1.126 1.094 .954 1.0773 
12. Shrines 0.574 0.411 0.421 0.654 0.373 0.655 0.5145 1.18 0.859 1.072 1.088 0.831 1.344 1.0619 
13. Castle, Citadel 0.51 0.661 0.322 0.670 - 0.402 0.5119 1.04 1.384 .819 1.114 - 0.825 1.0358 
Mean Integration 0.487 0.478 0.393 0.601 0.449 0.487 0.4825 1 1 1 1 1 1 1 
14. Gates or Entrance. 0.462 0.484 0.35 0.595 0.426 0.512 0.4710 0.948 1.014 0.884 0.990 0.948 1.051 0.9723 
Minimum Int.. 0.301 0.283 0.243 0.370 0.318 0.322 0.3060 0.618 0.592 0.618 0.616 0.708 0.660 0.6352 
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1. High street - 1.266 - 2.119 1.972 2.106 1.8655 - 1.634 - 1.766 1.798 1.846 1.7609 
2. Market/High 
Cross 
1.049 1.193 1.353 1.91 - 2.106 1.5227 1.393 1.54 1.635 1.594 - 1.846 1.6015 
3. Guildhall, City 
Hall 
0.999 1.182 1.109 2.119 1.972 2.106 1.5811 1.328 1.53 1.339 1.766 1.798 1.846 1.6003 
4. Market Place(s) 1.061 1.140 1.199 1.602 1.879 2.106 1.4977 1.409 1.470 1.449 1.335 1.713 1.846 1.5371 
5. Cathedral Place 1.038 0.902 1.063 1.704 1.786 1.839 1.3885 1.378 1.16 1.283 1.42 1.629 1.613 1.4144 
6. Cathedral 0.949 0.820 0.912 1.492 1.320 1.438 1.1551 1.260 1.058 1.102 1.244 1.203 1.261 1.1879 
7. Churches 0.785 0.853 0.910 1.203 1.541 1.384 1.1125 1.042 1.101 1.099 1.002 1.405 1.214 1.1438 
8. Colleges, Friaries 0.949 0.951 0.733 1.15 - 1.140 0.9842 1.260
7 
1.227
2 
.8859 .956 - .999 1.0659 
9. Hospitals 0.650 0.770 0.612 1.303 1.325 1.442 1.0167 0.862 0.993 0.739 1.086 1.208 1.26 1.0254 
Mean Integration 0.753 0.775 0.828 1.199 1.097  1.141 0.9655 1 1 1 1 1 1 1 
10. Castles 0.611 - 0.93 0.931 0.992 1.243 0.9414 0.812 - 1.124 0.776 0.904 1.090 0.9411 
11. Gates 0.675 - 0.739 1.283 0.916 1.104 0.9433 0.896 - 0.893 1.069 0.835 0.968 0.9322 
Minimum  Int. 0.453 0.379 0.462 0.694 0.624 0.606 0.5361 0.601 0.489 0.558 0.578 0.569 0.531 0.5543 
*  average Int. Rn : the mean value of global integration (Rn) for each urban element in the selected cities. 
* * average int. Rn /mean int. : the mean value of integration Rn for each urban element divided by the mean integration of the city to 
which that element belongs. 
 
Table 4.11: The 'rank order' of urban elements for Iranian and English old cities., expressed by the mean 
global integration (Rn) values. The table is sorted by the average value of local integration divided by the 
mean local integration of each city (the last column). 
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In Iranian cities, the place of government and palace of the ruler come ahead of the 
local elements, i.e. local bazaars, local squares and the mosques. It shows that places of 
political power maintain a position between the top elements and local elements in the 
global hierarchy of urban elements. The local elements, however, are relatively 
integrated in the urban system, which is quite suitable to their functional and social 
role in Iranian traditional cities. In English cities, the cathedral and parish churches 
make the third group of urban elements. This is comparable with the situation of local 
elements in Iranian cities. Although the cathedral seems to function quite globally in 
the old cities, its function is more regional than civic, and therefore, it does not appear 
among the most integrated elements. Parish churches are pure local elements which 
mainly dominate the local public functions. The location of local elements in the global 
integration ranking table is similar for both Iranian and English cities: after the 
superior central elements, but before the elements which are not intensively used by 
people. 
 
There are similarities between our two city types also at the bottom of ranking table. 
As the most diffused elements from the centre, the city gates are the most segregated 
urban elements in both tables; however, their values are quite close to the mean 
integration and significantly higher than the minimum integration values. The castles 
and citadels have the same situation, stressing their tendency to adopt relatively 
segregated places in all cities, but still close to the average integration values. Before 
castles and gates, there are some elements -such as shrines in Iranian cities and 
hospitals or colleges in English cities- which are globally important, but are not 
intensively used  in the daily life of inhabitants. These values are fairly close to the 
mean integration values. It can be argued that mean integration is a reasonable 
substitute for residential elements which cannot be considered easily in the rank order. 
Therefore, the residential function on average remains among the last steps of the of 
rank order in the urban system, although it is present in almost all areas of the city. 
 
The above analysis presents a very clear interpretation, but still an important question 
remains: do all the individual cities show exactly the same order as the order 
presented in the table? In order to answer this question, a graph is presented which 
shows the relativised value of global integration (global integration divided by the 
mean integration of each city) for the all elements of Iranian cities (graph 4.1.a). The 
graph  indicates a general similarity among all cities, but there are some exceptions 
which slightly defuse the scatter of elements. A one by one inspection of all elements 
shows that the graph would find a significantly tighter distribution if the shrines, 
castle and place of government are removed from the graph (graph 4.1.b). According 
to the previous discussions, the explanation of this effect is not difficult. All these three 
elements are strongly influenced by the specific religious, political and military 
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conditions of the individual cities and therefore, gain different values in different 
cities. In fact,  picking out the exceptions is an extra point for the methodology since it 
enables the analysis to detect differences as well similarities within and among 
genotypes. 
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Graph graph 4.1: a) The relativised global integration values (global integration divided by the mean 
integration of each city) of all elements of the six selected Iranian cities. Each city has a different symbols 
and the average value for each element is also added to the graph. b) The same graph when the castles, 
shrines and places of government are removed. 
 
 
A similar study is demonstrated in graph 4.2 for English urban elements. By using the 
relativised values (global integration divided by the mean integration of each city), the 
graph shows a sensible agreement of rank order among all cities (graph 4.2.a). This 
agreement is more consistent up to the middle of the graph (churches), but after that 
the harmony decreases slightly (especially for hospitals and colleges), and at the end of 
the graph again the cities become more similar. However, if the plain integration 
values are used in constructing the graph, the appearance of the graph changes (graph 
4.2.b). The overall shape of the graph is still similar to the previous one, but this time it 
splits into two distinct groups: the small cities at the top, and the large cities at the 
bottom of the graph. The shape of the graph seems consistence and similar in both 
grouping of elements, but the curvature for the small cities is more linear in the 
beginning, but it declines more sharply than large cities in the middle of the graph. The 
whole shape of this graph emphasises once more the fundamental difference between 
large and small English structures, as demonstrated by the previous analyses.   
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Graph 4.2:  a) The relativised global integration values (global integration/mean integration of each city) 
for all elements of six English old cities. b) The same graph when the plain global integration values are 
used. 
 
The discussion of rank the order of urban elements can be also extended to local 
measures and a similar table can be defined for local integration, based on the relative 
values of local integration for each element (table 4.5). As it was discussed before, the 
preferred radius for Iranian old cities is R5, whereas in English cities R3 remains 
appropriate. The top elements in both categories retain their place at the top of the 
ranking table, but there are some interesting changes in comparison to the global-
integration ranking. In Iranian cities the grand mosque joins the top group and 
carvansaraye and city square become more integrated than the whole bazaar. This 
means that some elements which are connected to the city spine are located in more 
locally important parts of the bazaar complex, and hence, are more accessible for 
inhabitants and outsiders who visit the bazaar area. In English cities, the market square 
joins the top group and comes right after the high street. This signifies a major 
difference between the market square and the cathedral square: where they both have 
similar positions in global ranking after the prime group, in local ranking the market 
place becomes significantly more important than the cathedral square and any other 
urban element, except the high street. 
 
A major difference between the local and global ranking in both categories is that local 
elements generally climb up to the second group in the table. In Iranian cities this 
position is occupied by the local elements (i.e. local bazaars, local squares, mosques) 
and the Friday mosque, whereas in English cities, the parish church joins the cathedral 
square in the second band. Therefore, there is a tangible association between the 
importance of a local function and its position in the local configuration of the city. In 
this sense, the elements which are significant in the partial sections of the city gain 
spatial significance in that area. On the other hand, the spatial structure of local areas 
evolves in a way that make the local elements of that area more crucial. 
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nt./ 
m. ** 
1.   Carvansaraye 1.890 1.719 1.645 2.170 1.486 1.785 1.783 1.635 1.578 1.442 1.676 1.313 1.598 1.540 
2.   City Square 1.582 1.872 - - 1.574 1.713 1.685 1.369 1.718 - - 1.390 1.533 1.502 
3.   Grand Mosque 1.803 1.546 - 1.833 - 1.788 1.742 1.560 1.419 - 1.415 - 1.599 1.499 
4.   Bazaar 1.799 1.779 1.539 1.964 1.449 1.797 1.721 1.557 1.633 1.349 1.517 1.281 1.608 1.490 
5.   Local Squares - 1.626 1.509 1.970 - 1.542 1.662 - 1.492 1.323 1.522 - 1.380 1.429 
6.   Friday mosque 1.772 1.522 - 1.589 1.479 1.745 1.621 1.533 1.396 - 1.227 1.306 1.561 1.405 
7.   Local Bazaars 1.764 1.546 1.382 1.731 1.347 1.619 1.565 1.526 1.419 1.211 1.337 1.189 1.449 1.355 
8.   Mosques 1.598 1.519 1.383 1.802 1.408 1.542 1.542 1.382 1.394 1.213 1.392 1.244 1.380 1.334 
9.   Ruler Place 1.633 - - 2.049 1.049 - 1.578 1.413 - - 1.583 0.927 - 1.308 
10. Colleges 1.652 1.450 - 1.317 - 1.395 1.453 1.430 1.331 - 1.017 - 1.25 1.256 
11. Government. Place 1.499 1.406 1.533 1.750 1.574 0.758 1.420 1.298 1.290 1.343 1.352 1.390 0.678 1.225 
12. Gates or Entrances. 1.506 1.431 1.195 1.394 1.262 1.507 1.383 1.303 1.314 1.048 1.076 1.115 1.349 1.201 
13. Shrines 1.609 1.668 1.336 1.309 0.739 1.537 1.366 1.392 1.531 1.171 1.011 0.653 1.376 1.189 
14. Castle, Citadel 1.633 1.406 0.812 1.542 - 0.758 1.230 1.413 1.290 .712 1.191 - 0.678 1.057 
Mean integration R5 1.156 1.089 1.141 1.295 1.132 1.118 1.155 1 1 1 1 1 1 1 
 
 
City Elements 
English Cities  
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averag
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m. ** 
1. High street - 4.020 - 4.945 5.311 4.727 4.751 - 1.896 - 2.275 2.802 2.294 2.317 
2. Market Place(s) 4.987 3.762 3.684 4.945 4.396 4.727 4.417 2.580 1.774 2.137 2.275 2.319 2.294 2.230 
3. Guildhall, City Hall 3.738 3.672 3.983 4.945 5.311 4.727 4.396 1.934 1.732 2.31 2.275 2.802 2.294 2.224 
4. Market/High 
Cross(es) 
4.184 3.841 3.668 4.314 - 4.727 4.147 2.165 1.812 2.127 1.985 - 2.294 2.077 
5. Cathedral Place 4.041 3.224 3.525 3.541 3.480 4.052 3.644 2.091 1.520 2.045 1.629 1.836 1.966 1.848 
6. Churches 3.960 3.194 2.858 3.361 2.415 2.429 3.036 2.049 1.506 1.658 1.547 1.274 1.179 1.535 
7. Hospitals 2.532 2.689 1.797 3.530 2.452 2.933 2.655 1.310 1.268 1.042 1.624 1.293 1.423 1.327 
8. Cathedral  2.749 2.661 2.482 2.763 1.896 2.961 2.585 1.423 1.255 1.440 1.271 1.000 1.437 1.304 
9. Gates 2.575 3.316 2.425 2.409 1.702 2.623 2.508 1.332 1.564 1.407 1.108 .898 1.273 1.264 
10. Colleges, Friars 2.512 1.946 1.724 2.140 - 2.327 2.130 1.299 0.918 0.869 0.984 - 1.129 1.039 
Mean Integration (R3) 1.933 2.121 1.984 2.174 1.896 2.061 2.028 1 1 1 1 1 1 1 
11. Castles 1.164 - 1.572 1.962 1.480 1.818 1.599 0.602 - 0.912 0.902 0.781 0.882 0.816 
*  average Int. R3 (or R5) : the mean value of local integration (R5 for Iranian old cities and R3 for English cities) for each urban element 
in the selected cities. 
* * average int. R3 (or R5) /mean int. : the mean value of  local integration (R5 for Iranian old cities and R3 for English cities)  for each 
urban element divided by the mean local integration of the city which the element belongs to. 
 
Table 5.4:  The 'rank order' of urban elements for Iranian and English old cities., expressed by the mean 
local integration values. The table is sorted by the average value of local integration divided by the mean 
local integration of each city (the last column). 
 
The third group in both city types comprises the elements which have global influence, 
but are not demanded by a great number of people in their daily life. Colleges and 
ruler's palaces in Iranian cities, as well as hospitals and cathedrals in English cities, 
belong to this position: lower than the local elements, but higher than the most isolated 
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urban elements. The only exception is the city gate which climbs up in both categories 
and joins the third band. This indicates that gateways play an important role in local 
areas around the entrances to cities, though they are less significant in the global 
configuration of the city. Finally, the fourth group of elements, the shrines in Iranian 
cities and colleges or friaries in English cities, as well as castles or citadels in both 
types, are the least significant places in cities in terms of their local interaction.  
 
The comparative study of local and global ranking of urban elements  in Iranian and 
English cities reveals a fundamental result in understanding of organic cities: urban 
elements endeavour to locate themselves in the most appropriate occupations which 
suit their functional, social and symbolic character inside the spatial structure of the 
city. Simultaneously, the spatial structure evolves in response to the formation of 
urban elements, creating the most appropriate spatial configuration for the established 
urban entities. In achieving this, organic cities develop some general similarities, which 
are created by the common logic of old cities, as well as some differences, which are 
created by the diversity of socio-economic and environmental factors.  
 
4.7. DISCUSSION AND CONCLUSION 
 
The major objective of this chapter has been concerned with an investigation of two 
categories of old cities in order to understand the nature of old cities, and also to 
provide a clearer interpretation of an obscure urban issue, i.e. the 'organic cities'. This 
obscurity, as discussed in the beginning of this chapter, has occurred either because the 
issue of 'space' and 'spatial structure' have not been appropriately evaluated in urban 
studies, or because the analytical methods needed for this kind of approach have not 
sufficiently evolved. It was hypothesised that this research has enough potential to 
make some contributions to the issue of organic cities, since it has a strong spatial 
nature equipped with a methodology which is capable of presenting a deep analysis of 
urban patterns; and on the other hand, since the case studies selected in this research 
are representative examples of traditional organic cities.  
 
It was argued in the beginning that there are many references to 'organic' patterns in 
urban literature, but not too many of them clarify the inherent complexities of organic 
cities and this issue tends to remain ambiguous, despite the prevalent affections for 
organic forms. It was explained that organic patterns do not share too many 
characteristics with biological systems, and the better understanding of organic growth 
can be expressed in contrast to the planned or pre-conceived organisation. It was also 
discussed that the notion of irregularity in spatial formation is a major characteristic of 
organic cities, however, irregularity is not equal to 'disorder' or 'disorganisation'. The 
fact that  organic cities do not develop geometrical order does not necessarily lead to 
the belief that the concept of order in organic cities cannot be envisaged. The laws and 
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logic of urban structure could be discovered in organic cities, as well as other city 
types, if the appropriate theoretical basis and the analytical methods are available.   
 
In the first stage of our analytical approach, the plan morphology of two urban 
categories were scrutinised. As an important finding, it became apparent that the 
independent factors of city plan in each category maintain a similar rate of growth 
from one city to another. This is something like a concealed order which controls the 
pattern of the irregular grid. In each urban type, some physical properties of the plan -
such as the size of urban blocks or the density of axial lines- produce sensible measures 
varying within a limited range. Syntactic measures, which have been used after the 
plan measures, also confirmed a similar principle: the results are consistent within each 
category, and under similar conditions the syntactic measures -such as mean 
connectivity or mean integration- remain close to each other. This all leads to an initial 
suggestion for the definition of an urban 'genotype' for each studied category. 
 
The study of urban configuration, created by axial analysis, provided some common 
characteristics for both city types, in spite of their differences: the urban grid tends to 
form a compact core in the centre; some major routes, which tend to be more linear and 
less winding, links the central core to the outside as well as the rest of city; and, the rest 
of the urban grid develops around the core and thoroughfares, providing more local 
sub-structures. This finding verifies the laws of urban emergence, proposed by Bill 
Hillier in resolving the two paradoxes of urban growth: the paradox of 'centrality' and 
the paradox of 'visibility' (Hillier 1996a, 340). In this sense, organic cities maximise the 
integration of the centre for accepting the potential of accommodating the prime urban 
activities. At the same time, they try to reduce the segregation of the city from outside 
and the rest of the city from the centre through the expansion of their major routes. In 
organic cities, this process becomes a natural and spontaneous mechanism of growth.     
 
Another major spatial finding has been the issue of 'parts and whole' in organic cities. 
It was experienced in both genotypes that the configuration of the urban grid in a local 
context is not exactly similar to the global pattern, but there are some logical degrees of 
overall part-whole agreement. But more importantly, it became clear that the extent of 
this agreement varies in different areas. It is highly correlated in the centre, where the 
maximum legibility is needed, but it becomes less significant in approaching the edges, 
where privacy and control is expected, though this correlation rises again in local 
centres. This characteristic, in syntactic terms, can be regarded as a 'near invariant' 
which can be pursued in all types of organic structures; whereas, the differences 
between two groups of English and Iranian cities, i.e. typological differences, originate 
from the cultural, social and economic differences.34 Therefore, the logic of spatial 
                                                 
34Hillier defines 'near invariants' as "the configurational properties we find fall within a narrow band of 
combinatorial possibility. Without the knowledge of these 'near invariants' we cannot easily understand 
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structure in organic cities can be revealed by the differentiation of urban spaces 
through the local or global configuration of urban grid, and also through the 
differentiation of the part-whole correlation among major urban areas.  
 
The last part of this chapter aimed to substantiate the results of pure spatial analysis by 
investigating the relationship between spatial structure and actual activities in cities 
through the analysis of 'urban elements'. It was demonstrated in both Iranian and 
English cities that there is a powerful link between the socio-functional role of urban 
elements and the position they obtain in the urban structure. The hierarchy of the 
incorporation of urban elements inside the urban grid makes a sensible 'order'. Again, 
although each of the studied city types develops its own specific characteristics, 
common principles can be exposed for organic cities. The most important elements of 
the city, socially and functionally, find the most integrated parts of the grid and locate 
themselves inside the integration core in a way that maximises the efficiency of each 
element; whereas the elements which have lower significance, in local or global 
context, occupy the more segregated positions, still preserving a clear hierarchy. Thus, 
there is always a sensible coincidence between the non-spatial significance of an urban 
element and its degree of integration inside the hierarchy of spatial configuration, as 
well as a remarkable agreement between the degree of part-whole interaction and their 
socio-functional role. 
 
Although the above findings have resulted from only two species of organic cities, they 
are able to provide evidence for the claim that organic cities produce their own kind of 
order, in spite of their apparent irregularity. Any deep analysis of organic structures 
can reveal the principles and laws of urban growth which are based on an evolutionary 
fulfilment of the needs of inhabitants during the process of spatial formation. The 
genuine character of organic cities, which is widely admired everywhere, seems to be 
created by the harmony between what the city is and what the city is needed to be. 
Talents of artists, achievements of engineers and sophistication of civic life can 
accomplish the appearance of an organic city, however, the fundamental concepts of its 
structure still lies within the creation and incorporation of urban spaces and the rules 
which tie them together.      
 
                                                                                                                                               
what cities are in principle, before we consider them as types or as individuals." He believes that the deep 
invariant structure of urban grid is created by the 'near invariants', while the typologiaclal differences 
arise from cultural and socio-economic differences; and individualities from topography and historical 
conditions (Hillier 1996a, 336-9). 
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CHAPTER 5:  
 
 
 
 
URBAN GROWTH AND MODERNISATION;  
AN INVESTIGATION OF THE MODERN IRANIAN AND ENGLISH CITIES AND THE 
INCORPORATION OF THEIR OLD CORE INSIDE THE MODERN GRID. 
 
 
 
 
 
               
 
 
 
 
 
INTRODUCTION 
 
Cities are always involved in a continuous process of change; changes in social and 
economic patterns of urban activities, as well as changes in their physical form, i.e. 
morphology. In the previous chapters, however, it was argued that in the medieval 
period a relatively stable urban form -the organic city- was shaped and preserved for a 
long period of time, from about the 13th century until the 18th century. Although the 
cities of this period also experienced different fortunes, they tended to adopt a gradual 
and conservative process of change, both in Western medieval and Eastern Islamic 
examples. This process created an especial pattern of urban structure, which 
incorporated the concepts of irregularity and diversity, but meanwhile managed to 
develop a complex urban logic based on configurations and relations. However, this 
overall stability of form in old cities began to cease by the beginning of the Industrial 
Age. From this period cities have witnessed a new type of development different in 
size, scale and momentum. This new urban system, and also the continuation of the 
historic structure inside its structure, is the subject of investigation in the present 
chapter. 
 
In this chapter, the same methodology used before will be applied to investigate the 
underlying concepts of modern urban systems. This chapter also tends to focus on the 
role and emergence of the historic core inside the overall urban grid. Therefore, the city 
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in this study is considered as a composite conglomeration of the historic core and the 
modern developments of the urban grid inside and outside the core. According to this, 
three fields of discussion -with three sets of implications- will be opened throughout 
the analysis: the investigation of the area inside the historic boundaries which shows 
the internal characteristics and spatial structure of the contemporary historic core; the 
analysis of the area outside the old city which presents the patterns of modern urban 
growth; but most importantly, the exploration of the whole city structure which 
reveals the nature of modernisation in terms of the interaction between old and new. 
However, another relevant argument remains to be tackled: the comparison between 
the traditional city and today's historic core. This issue will be investigated in detail in 
the next chapter, where the transformation, modernisation and preservation of old 
cities are the major subjects of discussion.  
 
Following our previous style, this chapter begins with a general review of the subject. 
This will be followed with a more detailed discussion on Iranian and English cases, 
including a short review of all selected case studies after the modern changes. Whereas 
these introductory sections provide the necessary knowledge for the understanding 
and interpretation of the analysis, the analytical sections present a deeper 
comprehension of the modern urban structure. The analytical approach in this chapter 
comprises: plan analysis; syntactic analysis at both a  numerical and a graphical 
capacity; an examination of the spatial cores in urban grid; and the spatial structure of 
the city based on part-whole interactions. An important ingredient of the previous 
chapters, i.e. the analysis of urban elements, is left for the next chapter, however, at the 
end of the chapter the analysis of the dominant retail activities will be presented, 
which attempts to substantiate the spatial findings with the actual behaviour of the 
urban society.  
 
5.1. A GENERAL REVIEW OF THE PHENOMENON OF URBAN TRANSFORMATION 
AND PHYSICAL MODERNISATION. 
 
Although there seems to be a distinct difference between the developments of the 'pre-
industrial' city and 'post-industrial' or 'modern city', the boundaries of definitions 
between these two are not quite clear. The traditional cities of the past were not 
unfamiliar with large developments, but the nature of change and transformation was 
different from that of the Industrial era. In Europe, the Italian Renaissance and, 
subsequently, the French Baroque initiated the new ideas of urbanism, such as the 'ideal 
cities', 'prime avenues' and 'grand axes', but the actual extent of these ideas was 
limited. On the one hand, new cities were rare and drastic changes were usually  
avoided in modifications to existing cities. Instead, the new developments were chosen 
to appear as individual entities or to run outside the old fabric (Kostof 1992, 271). 
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Similarly, in Eastern cities, even for major urban developments, such as the great 
expansion of the capital city of Isfahan in 16th century Iran (fig. 1.1), the new 
developments respected the old towns and sought the maximum adaptability with the 
traditional structure (Lawless 1980).  
 
The Industrial Revolution was undoubtedly the beginning of rapid changes, but the 
speed of change in industry and economy was certainly faster than physical change, at 
least in the first stages of the Industrial Revolution. As James Vance puts it:  
"... to the extent that cities are comprised of economic institutions and systems, the change was 
so radical as to be virtually revolutionary; to the extent cities are physical, social, and cultural 
entities, the change was evolutionary. Contrasting processes of change divide economic from 
social and cultural events (Vance 1977, 272)."   
The new means of production, and the machine, created the new instruments of a 
different economy based on concentrated production: "a quantitative economy". The 
application of power to industrial machinery accelerated the growth of this new 
economy to such an extent that the process became fairly revolutionary. Meanwhile, 
the expanding demands for industrial goods were projected from cities, where the new 
economy was understood and implemented, into the countryside, where the industry 
was rapidly developing.    
 
The original steps of change began outside the traditional manufacturing areas. 
Initially, the legal structure imposed by the guild system in towns pushed the 
concentration of quantitative production to the countryside, where a vast part-time 
labour force was available combined with the vestiges of manorial economy and also 
the supply of water, needed for machinery before the application of power (Vance 1977, 
275). But soon this pattern changed and the Industrial Revolution demanded urban 
establishment. From this period some new cities were born: the industrial cities; and 
some traditional cities went under major transformations: the industrial developments. 
However, it should be noticed that industrial urbanism did not occur just by the 
incorporation of industry into the city, but it happened since the new economy and 
new patterns of production influenced all aspects of urban life: population, social 
system, politics, transportation and so on. 
 
English cities set the first examples of industrialised urbanism. Until this period, the 
city understood by British observers must be a medieval foundation, be granted a 
royal charter, be normally the site of a cathedral or bishopric, serve as part of a royal 
military and administrative system, and finally, operate under the influence of a guild 
system which controls trade and industry. Since the new economy could not grow 
within this environment, it first shifted to the countryside, but when industrial 
urbanisation became inevitable, the industrial development came back to towns. This 
time the traditionally important cities were not chosen; instead, the secondary 
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settlements which lacked the structure of traditional cities became the origins of 
industrial urbanisation. Small cities like Liverpool and Birmingham and new industrial 
regions like Yorkshire soon became more populated, more prosperous and more 
productive than all traditional cities, London excepted. A similar process of urban 
transformation took place in European cities, initially in Flanders and North France, a 
few decades after the beginning of the major changes in English cities. However, in 
Europe some traditional centres of production, such as Bruges and Ghent, maintained 
their position as industrial centres. The industrial movement soon influenced 
American urbanism, which was initially different from its European counterpart, in 
terms of age and structure, but the principles of post-industrial growth created some 
similar elements of urbanism in the fast-growing cities of the new continent.  
 
Industrial development created some new patterns of growth and different functions 
for urban areas. The industrial city was highly populated and it had also a high rate of 
growth caused by massive migration of villagers who had lost their jobs in competition 
with industrialised agriculture and sought a better wage in cities. In the centre, a new 
form of city centre appeared, which was closer to what we know today as the 'central 
business district', or CBD. This city centre was large and  heavily occupied by 
commercial activities, warehouses and offices, whereas residential areas inside the 
centre were minimised (Harley 1973, 583). The location of the large and small factories 
and workshops extended from the edges of the commercial centre to other areas, 
surrounded by row-housing residences of the working classes. Usually, around the 
commercial district a belt of congested and compact residential areas created the 
accommodation for the working classes. Beyond this area, at least in the English 
version of industrial cities, lay the districts inhabited by the middle and upper classes, 
and the domain of wealthy residences extended to suburbs.  
 
Apart from the extensive urbanisation and growth of population, which caused the 
explosive expansion of cities after the Industrial Age, the revolutionary change in 
transportation systems was another important factor in changing the physical shape of 
the traditional city. The invention of the railway and power engine were the first 
stimuli of this change. The railway which already had revolutionised the 
transportation of raw materials and industrial products between regions and cities by 
superseding the canal and road transport, began to influence the structure of cities 
where local transportation continued to be horse-hauled for a considerable period of 
time (Lloyd 1984, 209). Railways had two major impacts on cities: firstly, they caused 
some major demolition near the city centre, especially through areas of  the poor; 
secondly, they provided the opportunity of living outside the city and 'commuting' 
between the centre and suburbs. The morphological effect of the former was the 
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appearance of morphological 'holes' and interruption within urban areas which could 
be connected just through bridges or subways; whereas 'urban sprawl' and suburban 
growth were the consequences of the latter. Toward the closing decades of the 19th 
century and through the next century other systems of transportation played major 
roles in shaping cities throughout the world: the intra-urban railway, omnibuses and 
early trams, electric trams, underground railway, and finally, the most influential, 
motor vehicles. These systems of transport gradually became the components of the 
modern city, and consequently imposed their impacts on the structure of cities.    
 
By the introduction and acceptance of modern changes and growth of cities after the 
Industrial Revolution, a new approach in shaping cities was introduced. It started with 
confusion; as Sigfried Giedion explains:  
"It was in the second half of the [19th] century, just when there was the greatest uncertainty 
about how new life should be organised to meet new conditions, that the major part of this 
growth took place. This speed and uncertainty were responsible for the heaviest task that 
confronted town planners of the next period (Giedion 1967, 742)."  
Soon after, old cities, especially the organic cores of large medieval cities, became the 
symbols of an undesirable urban centre and places that needed to be transformed 
intensively to accommodate the needs of the new society. The first and most important 
action undertaken in this direction was the massive transformation of Paris between 
1850 and 1870 under the reign of Napoleon III. To the wishes of the Emperor, Baron 
Haussman, the chief administrator of Paris, created a colossal network of modern 
boulevards and avenues through the medieval fabric of the city. Many old areas and 
buildings were demolished to give way to the elegant and flamboyant urban elements 
which were understood as the necessities of a modern city.  
 
It is difficult to say that the conditions which forced the process of Haussmanisation 
were directly related to industrialisation, since the objectives of this task in Paris were 
manifold: to make the large monuments more accessible and more pleasing to the eye; 
to ameliorate the state of health in congested areas; to assure the circulation of air and 
also troops to maintain the public peace; and to facilitate the circulation to and from 
the railway stations (Giedion 1967, 745-6). Therefore, the transformation of cities from 
this period is not influenced only by the quantitative economy and huge expansion, 
but it becomes a complex procedure which seeks the fulfilment of an industrial era, 
and on the other hand, the urban structure as the manifestation of a new urban society. 
In this new model, the productivity and functionality of the city become as important 
as the social and aesthetic qualities, and industrialisation in old cities gives place to a 
more complicated concept: modernisation.  
 
Haussmanisation provided a model of transformation for old cities everywhere 
anxious to meet the needs of modern urbanism as soon as possible. Although many 
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European cities did not follow the model of Paris, this method of transformation 
became a prototype not only for European cities, but for all old cities of the world. 
Even in cities which never experienced a large-scale Haussmanisation, at least some 
minor projects were implemented to continue the initiative of 'evisceration' undertaken 
by the 'demolition artists' of the time (Kostof 1991, 82). However, this method was not 
prevalent in many English cities, especially the smaller ones, nor in many European 
historic cities which were not subject to rapid modernisation. The objections to 
engineering solutions were already growing; while there was a great effort for 
"mechanical efficiency, the opposition mounted a cultural, social and historicising defence of the 
old town (Kostof 1991, 82)."  
 
In Europe, by the close of the most disruptive phases of urbanisation in the 19th 
century, a common urbanisation process grew up that paid a more comprehensive 
attention to all aspects of urban life. In the 20th century, more realistic approaches to 
the transformation of old cities were employed, which basically hesitated to implement 
the drastic actions of the previous era. However, the vast destruction of the First and 
Second World War in the centres of cities, the Haussman-type schemes of the 
totalitarian regimes before and after the Second War (such as the plans of Mussolini in 
Italian cities), and finally, the fanaticism created by the legacy of extreme modernism, 
created some irreversible destruction in historic cores. There have been also gradual 
transformations as well. In some cities, the concentration of urban activities, or part of 
it shifted from the core to other areas. For instance, the centre of gravity in Paris shifted 
from the east of the Louvre to the west where newer constructions around Avenue de 
l’Opera and the Place Vendôme were built; similarly in London, the shopping and 
cultural centre moved to West End, but the City remained as the centre of finance and 
business. Where in some large cities a multi-centred cores appeared, in medium and 
smaller cities, generally the retail and business both remained inside the old core. The 
concepts of urban conservation or regeneration, national heritage and tourism are 
among the latest issues that  have been introduced to the historic cores of European 
cities. 
 
The time and nature of urban transformation in non-Western cities is different from 
what happened in the West. Neither the Industrial Revolution, nor the 19th century 
industrialisation, which initiated the first steps of modernisation in European cities, 
occurred in the non-Western regions. Also, the pattern of Western industrial 
production and quantitative economy was not repeated in other cities. Before the 
creation of colonial cities, the modern patterns of change were not customary to cities 
outside the Western realm.  
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The colonial city spread the initial patterns of modern urbanism outside the West 
mainly during two periods: the early stages of colonisation, or 'assimilation', and the 
period of mature colonisation, or 'association'.  
"In the period of assimilation, the colonial element attempts to work itself into the indigenous 
urban form, while posturing militarily at the edges with barracks, forts and parade grounds. 
The revision of the old fabric through urban surgery becomes inevitable, in order to create 
wide, straight paths of communication, ceremonial places for the new regime, and health-
enhancing facilities like parks. ... During the second stage -association- the European element is 
largely removed from the city, isolating the indigenous population within its walls. A new city 
is built next to the old, the two separated by a green belt or the very least a broad avenue 
(Kostof 1991, 111)".  
Examples of the first approach can be found in the French Algiers in Algeria, Italian 
Tripoli in Libya and Indian cities of early British colonialism; whereas the examples of 
the second model are Fez and Marrakech in Morocco, and New Delhi in India. 
 
The introduction of urban modernisation to other nations was mainly through 
Haussman's prototype and the influence of Paris "along with the general Francophile 
mood on the part of nations that had begun to feel left behind and making effort to catch up 
(Kostof 1992, 274)." Haussmanisation outside the Western world took place in two 
different ways: what the colonial power did to cities, and what nations inflicted on 
themselves. The results of self-inflicted Haussmanisation seems to be even more 
overwhelming. When the modernised city of Paris was introduced to the world in the 
Exposition Univeselle of 1867, many native leaders of the non-Western world were 
determined to give a similar transformation to their cities. Khedive Ismail in Cairo and 
Naser-al-Din Shah in Tehran, started the Westernisation of their cities. However, the 
more destructive process of modernisation was implemented in the next century.  
 
Modernisation as a comprehensive process began to take place in Middle-Eastern cities 
a considerable time after it was already under way in their Western counterparts. From 
this time, the introduction of the Western patterns of urbanism interrupted the 
evolutionary process of urban development in Middle-East. "There was a sharp break in 
the continuum, and a rejection of the architectural heritage of the past as modernisation  became 
synonymous with Westernisation (Lawless 1980, 179)." The general approach to 
modernisation was achieved either by the abandonment of the old city and the 
creation of a new city next to it, such as the new Tunis, or by a massive physical 
transformation of the old city, such as Baghdad or Cairo. In some cases, for instance 
Beirut (Khalaf and Kongstad 1973) and Kuwait (Shiber 1973), the process of modernisation 
has swept away virtually all traces of the old urban pattern. In many cases, including 
the Iranian cities, the historic centres resisted total destruction, but the imposed 
modern structure inflicted serious damage on the old urbanism. The need for modern 
buildings and urban networks in cities was also linked with a developing and 
fashionable preference for a European style of urbanism and architecture. In many 
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cities modernisation started with rapid urbanisation in and around the old city, 
accompanied by the widespread destruction of the old road pattern and the creation of 
a new road system:  
"The breakdown of the old road pattern of many Islamic towns was one of the most profound 
elements of change in the layout of urban areas. Motorised vehicles were introduced in large 
numbers only after the end of the First World War, but their effects were fundamental from the 
outset. By 1939, few large towns in Middle East lacked the basis of a road pattern 
superimposed on the traditional fabric of communications (Lawless 1980, 44-45)." 
 
In the 20th century, two major tendencies continued their progress in parallel in the 
old cities of the world: the tendency towards urban engineering by demolition in old 
towns and providing wide and straight thoroughfares through the old fabric to link up 
the suburbs to the centre; and on the other hand, a new tendency towards appreciating 
and preserving the old cities. By the onset of the second half the century, the first 
tendency was weakened and the second approach was promoted. In Europe the ideas 
of contextualism, culturalism and historicism challenged the evisceration methods of 
the previous century and also the modernist methods of the first half of the century. 
Even in America, the issues of city centres were reconsidered and the drastic 
transformation of American cities, such as the huge undertakings of Robert Moses in 
driving expressways inside New York City, were criticised. Similar to the issue of 
modernisation, this change of attitude toward preservation in the non-Western realm 
had a considerable delay. Although it has been too late for many old cities to retain 
some characteristics of the traditional urbanism, all nations now tend to revise the 
whole process of transformation in order to learn from the lessons of the past.  
 
5.2. MODERNISATION AND CHANGE IN ENGLISH CITIES; compatibility and 
contrast between the historic core and the post-Industrial developments  
   
As discussed before, industrialisation in England started outside the traditional areas 
of production, and the traditional city which had served as the centre of production, as 
well as the centre of trade, lost ground to a new form of urbanisation whose bases of 
development were a new pattern of production, a new economy, and a new model of 
transportation. In fact, the powerful establishment of the old cities, which was based 
on the corporation charter, the significant power of the cathedral, and restrictions of a 
guild system, became itself the major obstruction for industrialisation. Therefore, the 
new industrial centres soon overtook the traditional cities in terms of population, 
wealth and importance. From this period we have to distinguish between different 
types of cities in England, such as the traditional corporation cities, the fast-growing 
industrial cities, the resort cities, and finally, London as a unique form of urbanisation. 
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Although the industrial development also influenced the old corporation cities, the 
nature and scale of change in these cities were remarkably different. Since the 
traditional cities did not on the whole become the centres of industrial production and 
quantitative economy, they did not absorb a radical growth of population. Where 
industrial cities, such as Liverpool, Manchester, Leeds and Bradford, and also smaller 
settlements of the industrial regions witnessed an approximate growth of 40-60% each 
ten years in the first half of the 19th century (Harris 1973, 511), the population of 
corporation cities increased just by the natural rate of growth. The same situation 
applied to the physical growth of cities. Where the rapid-growing cities expanded 
immensely after the Industrial Revolution, the old cities retained a normal expansion 
around the walled area. Therefore, none of the great cities of the medieval period, 
except London and Bristol, were among the top largest cities of the 19th century 
England. Even the railway and new transport systems did not have a remarkable 
influence on the old cities.1 In this respect, the new transport influenced the growth of 
resort cities, such as Brighton and Blackpool, more than other types of cities, since the 
railway provided access for the even working classes to use their Bank Holidays or 
later "wakes weeks" in resorts (Vance 1977, 312). However, some ancient cities, such as 
York, managed to retain parts of their reputation by gaining the works and major 
stations of railway companies (Lloyd 1984, 210).  
  
Unlike many European examples, urban evisceration -or Haussmanisation- was not 
implemented as a major method of modernisation in English cities. This can be 
attributed to several reasons. Firstly, the major industrial development did not occur in 
historic cities, and therefore, there was no huge pressure for change in historic cities as 
there was for industrial centres. Even in industrial cities the massive physical changes 
were concurrent with the incorporation of modern urban elements, such as railways, 
trams, wide streets and new buildings, and therefore there was no urgent need for 
demolition in this type of city. Secondly, running new streets and squares against the 
grain of the old landscape always needs a vast program of expropriation and powerful 
legislation to enforce the authorities for action. This type of legislation which has been 
developed from the middle of the 19th century in European countries such as France 
(1850, 1852), Belgium (1858, 1867) and Italy (1865), was not established in England, at 
least as early as other European countries.2 Thirdly, Haussmanisation always needs a 
                                                 
1As Lloyed explains: "The railways might have been expected to stimulate the growth of the towns they 
served well, and to cause the retardation of others which they served badly or reached late. But, on the 
whole, they had less direct influence on the fortunes of cities and towns than is sometimes thought. Many 
historic towns well-placed on the railway system, such as Shrewsbury, Durham, Lichfield and Salisbury 
did not grow a great deal, while places like Sheffield, Bradford and Luton which, at least at first, were 
badly served, grew fast (Lloyd 1984, p.209)." 
2Perhaps, the first piece of direct legislation in this connection was England's Housing of Working Class 
Act (1890), which permitted the expropriation of slum property in the interest of building healthy housing 
(Kostof 1992, p.268). Later, the need for amenity of increased road building and traffic led to the 1925 
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totalitarian central power to control the political and economic consequences of the 
vast demolition. This concentration of power did not occur in English cities, not even 
in London which shared significant similarities with Paris. Besides, the increasing 
awareness of the social conscience about the heritage and past from the beginning of 
the 19th century was against the ideas of radical changes in cities, and intensified the 
limitations of radical transformations in old cities.  
 
Although the idea of Haussmanisation as a systematic way of change did not happen 
in English cities, many instances can be found which took place as limited projects for 
improvement. These examples are more likely to be found in large cities, where the 
city centre had to respond to rapid urbanisation, for instance Corporation Street in 
Birmingham (1878-82), which was cut through a broad strip of mainly poor property in 
order to create a more prestigious street in the centre. In spite of several radical plans 
for changing the City of London, the City managed to preserve its major 
morphological characteristics after the Great Fire of 1666 (Hanson 1989a); however, 
some modern streets, such as Queen Victoria Street, were cut through the medieval 
fabric. There are also some examples of cutting streets in historic cities, such as the 
Parliament and Piccadilly streets in York, but the gradual widening of the major 
thoroughfares and rebuilding of new faces for major streets were more prevalent in 
English old towns. There was also the demolition of city walls and gates which 
happened in most walled cities, and consequently, provided the space for a broad ring 
road around the old core. 
 
In the 20th century two major events influenced the physical shape of English cities: 
the program of slum clearance, which had already been on the way from the 19th 
century; and the bombing of cities during the Second World War, the Blitz. The 
congested and insanitary conditions of working class housing in large industrial cities 
raised many concerns about 'inner cities' in the late 19th and early 20th century. 
Several acts were passed to enhance public health, which facilitated large-scale slum 
clearance and building new houses in inner cities. These programs were concurrent 
with the ideas of a pleasant, self-contained environment for work and leisure, 
hypothesised in its fullest expression by Ebenezer Howard's garden cities (Rydin 1993, 
20). Through the inter-war period, 'council estates', as new morphological creations, 
were built which incorporated the ideas of 'modern' housing blocks into the slum 
clearance programs in order to create the ideal places for living (Lloyd 1984, 266). 
Although most of the slum clearance projects were implemented in the 'inner cities' of 
industrial cities,3 the old core of historic towns did not remain completely untouched. 
                                                                                                                                              
Roads Improvement Act, which gave the power to local authorities to purchase land alongside highways 
for planting and amenity purposes (Rydin 1993, p.22).  
3The concepts of 'inner cities' and 'city centres' should not be confused; as David Lloyd explains: "City 
centres are the commercial and civic quarters as already defined; inner cities are the areas immediately 
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There are several stories of ravages in the towns that "have lost their old hearts and 
received in return transplants of vacuity (Kostof 1992, 278)."4  
 
The ravages of the Second World War created a more significant morphological 
transformation in English historic cities. During the war, the European historic cores 
became the targets of bombing from both sides, because they were dense, highly 
populated, flammable, and centres of cultural identity. Exeter, Bath, Canterbury and 
York were among many cities which suffered from severe destruction. The post-war 
reconstruction followed two major ways. In some cities, like Coventry, a modern 
planning scheme was adopted for rebuilding of the centre which totally ignored the 
old pattern; but more commonly, in many cities the reconstruction followed the lines 
and shape of the historic town. In the second approach, the historic monuments were 
restored and listed as national heritage buildings, the restorable facades and urban 
spaces were maintained, and the old shopping centres were revived in a traditional 
style. However, the vast destruction of the war opened a large field for the application 
of modernist ideas in almost all English old town centres. There are at least a few 
modern buildings and open spaces in each city which were built on the vacant sites of 
the bombed areas, creating a sharp contrast with the historic morphology and 
townscape of the old city.   
 
In recent decades, the city centres witnessed various approaches.  The 1960s and early 
1970s were booming years of redevelopment in old centres. "Old town centres, often with 
street patterns going back to the Middle Age, and varied Victorian, Georgian and sometimes 
earlier buildings, were partly rebuilt as 'shopping precincts'. ... Elsewhere, even in cities as 
historically important as York and Bath, as well as in hundreds of attractive country town and 
villages, there was steady erosion as fine or at least pleasant buildings were replaced by 
inferior, or positively ugly, new ones (Lloyd 1984, 270)." Although this 'redevelopment by 
replacement' partly changed the architectural appearance of the old cities, it was not 
too influential on their plan morphology. The 1960s were also the beginning of a 
tremendous reaction against the demolition of old buildings and historic townscape. 
Many civic and preservation societies emerged and the concept of historic preservation 
areas was established in the law. Also, funds and grants became available for the 
occupiers and owners of listed buildings (Rydin 1993, 109). As a result, further 
deterioration of English historic cores have been decreased and today many of these 
                                                                                                                                              
beyond, which in Victorian times were usually densely populated, and which are often the problem areas 
of today." (Lloyd 1984, p. 217)  
4In Bath, for instance, as Kostof explains, the ravage was heartrending since they were not necessary at all: 
"An ambitious corporation anxious to escape the 18th century found in the grading system historic 
buildings as first established in 1947 licence to destroy row upon row of artisan cottages for dubious 
replacements. Areas of the town, south-western Bath for example, were cut off from the cohesive fabric of 
the historic city and isolated. Almost no attempt was made to integrate the new buildings with the old 
(Kostof 1992, p. 278)." 
Figure 5.1: The axial maps of six English modern cities (c. 1985); the historic core is highlighted by a 
black  background. 
Modern York (c. 1985) Modern Winchester (c. 1985)
Modern Canterbury (c. 1985)
Modern Hereford (c. 1985)Modern Norwich (c. 1985)
Modern Bristol (c. 1985)
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centres enjoy a reasonable balance between historic physical appearance and modern 
activities. 
 
Before starting the analytical sections of this chapter, a brief review of our case studies 
after modernisation seems essential. In the previous chapters, the history and 
formation of six English historic cities were discussed until the beginning of the 
systematic modernisation. In this section, we continue this discussion from the early 
periods of change until now.5 before the study of the individual cases, the axial maps 
of six English cities, which demonstrate the approximate areas of the historic cores, are 
presented (fig. 5.1).6  
 
5.2.1. Modern Norwich and its old core    In terms of continuity and 
change, Norwich presents a dual character (fig. 5.2). Although the major features of the 
traditional city are mainly intact, the city has experienced some important 
modifications. Before the 19th century, for a considerable period of time the growth of 
Norwich city was limited inside the walled area, as a result of the relatively large area 
of the medieval city (second largest in England after London). After that, the city 
started to spread outside its limits. The pattern of growth from the traditional to 
modern city was similar to many other English cities. The core remained as the central 
area of the city and a ring road appeared outside the walls, where the moats and outer 
ring provided enough space for a continuous road. Then, the new built-up areas were 
built initially on the either sides of the roads which connected the city to its region and 
scattered radially from the centre. Finally, the areas between the new lines of growth 
were filled with new urban units, mostly residential. Meanwhile, the modern 
modification of the urban grid took place. The railway station and the railway works 
were located outside the old area to the west side of the river Wensum. Consequently, 
the growth of the city to the west and especially to the south-west has become notably 
smaller than other directions. The ring road is considerably wide and at the northern 
side cuts through the old fabric in the area to the north of the river. This part of the 
ring is one of the engineering solutions proposed by the city engineer against the 
Norwich Plan 1945.7 There has also been some widening of the streets and open spaces 
which were mainly created after the Second World War. 
 
                                                 
5The discussions in this section are based on the literature and cartographic materials as well as the 
personal observations of the writer. 
6All these axial maps are produced from the relevant tiles of the Ordnance Survey maps, scale 1:10,000, 
1986. Copies used for this modelling are held at the University of London Library, Senate House. 
7There were also other extreme solutions proposed by the city engineer, such as completing the ring to the 
south of the core by cutting through the urban fabric and extreme widening of the main roads inside the 
core,  which were not implemented. (James and Pierce 1945, p. 126)  
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Figure 5.2: The modern city of Norwich (c. 1985). The historic core is highlighted in black. 
 
The Existing historic core of Norwich is one of the largest medieval structures in 
England. Some streets, such as Elm Hill are among the best-preserved medieval
streets. There are also the cathedral and a large number of medieval churches, the 
remnants of the Norman castle and the old market square, which provide a valuable 
collection of urban heritage. The city still serves as the shopping centre of the Norfolk 
region and most of the central streets inside the core are busy with shopping activities, 
especially during  week days and on Saturdays. New shopping centres (the newest one 
is built down to the castle area) are integrated with the medieval streets and have 
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expanded the retail area. Toward the edges of the core, commercial and partially 
residential and industrial activities can be found. Norwich, like other English historic 
cores, suffers from the lack of a sustainable mixture of different land-uses in the centre; 
for instance some of the magnificent medieval churches are closed since they have 
entirely lost their parishioners. 
 
5.2.2. Modern Bristol and its old core    Bristol is the only major 
English historic city, except London, which has experienced a massive expansion after 
the Industrial Revolution. In fact, the rapid growth of the city started in the 18th 
century, when the long distance trade and traditional industries flourished. Soon, the 
new industrial rivals, such as Liverpool and Manchester, succeeded Bristol in terms of 
growth, population and wealth. From this period Bristol ceased to play a prominent 
role in the Industrial Revolution; nevertheless, the city was bound to share the great 
expansions which accompanied the change. The population of the city increased 
almost nine times between 1750 and 1930, and the area of the city expanded about 
thirty times during the same period (Brown 1973, 56). Consequently, the city sprawled 
outside the traditional boundaries toward the outskirts (figure 5.3). The pattern of 
modern growth around the old core is strictly radial, expanding from the centre 
towards the major roads which connect the city to the outskirts and other cities. The 
links between radial routes are not strong and the roads tend to extend independently; 
the farther the expansion extends, the more unlikely are the connections between 
them. Therefore, the traditional core is still the focal point of the huge city in all 
directions, and the massive inner ring road around the centre is the place where all 
roads into the city converge. 
 
The historic area of Bristol was tremendously damaged during the Second World War. 
Some historic elements, such as Guild Hall and the four earliest streets of  the city 
survived, but many others were not lucky enough. The shopping centre of the old core 
in the Castle area was completely destroyed and  was converted to a historic park in 
the post-war period. Instead, the Broadmead area -located farther to the north- was 
shaped as the new shopping centre which still has the same function. The heavy 
industries which had a major existence before the war in the centre were significantly 
reduced and instead, commercial activities and office blocks were developed inside the 
core.  
 
Today, the old core of the city is practically divided into two areas: the older part of the 
core to the east, north and south-east, which mainly accommodates the commercial 
and retail activities; and the area to the west and south-west, which has accepted the 
cultural and recreational role. The older part of the core has been changed more 
dramatically and in spite of the relative survival of the old grid and some old 
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buildings, most of the area is covered with building and streets which share little 
affinity with the old city. In contrast, in the western and south-western areas, the 
combination of the old elements and the natural attraction of the Quay-side and the 
Clifton area have provided a more appropriate place for cultural and recreational 
activities. Some improvement schemes have been implemented in recent years which 
have improved the appearance of the historic core. It should be said that although 
Bristol has lost a great deal of its historic characteristic, the core of the city is still the 
most important centre of life and activity, as well as culture and heritage in the 
modern city. 
 
 
Figure 5.3: The modern city of Bristol (c. 1985). The historic core is highlighted in black. 
 
5.2.3. Modern York and its old core    After the Industrial Age, 
York never regained its ancient rank among English cities. Apart from the gaining of 
the station and headquarters of the North-Eastern Railway and the growth of the 
chocolate industry, York did not have to many achievements in the Industrial Age. 
Unlike the fast-growing industrial cities of Yorkshire, the rate of growth in 19th 
century York was 14 per cent on average. This is nowhere near to the explosion of 
urban areas in the manufacturing cities, but it was enough to create congestion in the 
centre and expansions outside the walled area. The pattern of growth is again a radial 
extension of major roads leading to city gates, and development around these new 
routes (figure 5.4). Although York is always regarded as one the best preserved 
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English medieval cities, it has not been free from physical modifications. The civic 
improvements in the 19th century York include two new streets: Parliament Street  
(1835), a wide rectangle which was curved in the heart of the city to connect the 
Market Place to the Pavement; and St. Leonard's Terrace (1825), which continued Baker 
Street toward Bootham Bar. There are also two 20th-century streets: Piccadilly Street 
(1912), which continues the line of Parliament Street outside the core to the east; and 
Stonebow Street (1960), which leads northward from the end of the Pavement. There is a 
sharp contrast between the compact scale of the medieval streets and the large scale of 
the new streets which "seem alien both in name and nature (Esher 1968, 13)".  
 
 
 
 
Figure 5.4: The modern city of York (c. 1985). The historic core is highlighted in black. 
 
 
York is a praised historic city, in terms of the remarkable persistence and preservation 
of historic elements, and also in terms of maintaining its role as a modern and active 
city centre. The idea of major road building projects, such as the destructive inner ring 
road proposed in 1970s, never were successful in York. Today's ring road was 
established using the existing roads outside the walls, completed by two bridges to the 
west and east limits of the historic area. Most of the historic area, especially to the 
north of the river Ouse has been pedestrianised and there is a considerable flow of 
pedestrian traffic on these streets, at least on working days and Saturdays. The central 
part of the historic core is occupied mainly by shopping and retail activity, comprising 
both types of retail: small-scale shops on the ground floors of old buildings, and 
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department stores in modern and old multi-storey buildings. The cultural activities are 
well integrated into the central area and many old buildings, which have lost their 
traditional functions, have been converted to museums, galleries and so on. Toward 
the edges of the walled area, where the restriction of car movement decreases, the 
retail land-use changes to commercial, residential and warehousing. 
 
5.2.4. Modern Hereford and its old core    Hereford is among the cities 
that lost all their medieval significance -as a military, production and market centre- in 
the Industrial Age. The city was not even lucky enough to be located on a major 
railway line. Consequently, Hereford experienced a normal growth during the 19th 
and 20th centuries without the extreme pressures of industrial urbanisation. However, 
this normal growth was enough to make the city expand considerably outside the old 
core. Similar to other English cities, the pattern of modern growth is concentrated on 
the developments around the main roads, with minimum connections between them 
(fig. 5.5). Unlike many other cities, Hereford did not suffer from any  
 
 
 
Figure 5.5: The modern city of Hereford (c. 1985). The historic core is highlighted in black. 
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extreme destruction. Only the demolition of some old buildings, such as the city gates 
in 1774 and the Market Hall in 1862, were undertaken to improve the old city. In the 
1960s, the inner ring road was constructed around three sides of the centre, including a 
new crossing of the Wye which relieved the only other bridge over the river. The 
construction of the massive inner ring involved considerable demolition on the fringe 
of the historic core, especially to the west. During the 1970s some of the central streets 
and the market area were pedestrianised, but the north-south flow of car traffic has not 
been completely stopped. 
 
The historic core of Hereford today is a lively and pleasant area, which combines the 
charms of a well-preserved historic core to the functional capabilities of a town centre. 
The market area has retained its old function, and all modern shops and department 
stores are situated on the sides of the market area or fairly close to the streets leading 
to it. There are many common morphological characteristics between the medieval and 
existing market area; even the small passages which used to connect the market place 
to the southern ditch in Saxon period are still important features of the central part of 
the city, among them Capucchin Lane is a remarkable example (Townsend 1989, sec. 2).  
Cultural buildings, such as museums and galleries, have found intimate places inside 
the core and there are some fine examples of modern extensions to old building, such 
as the new extension of the Chain Library on the cathedral premises.   
 
5.2.5. Modern Canterbury and its old core    Canterbury is another 
example of great historic cities which declined after the Middle Ages and never 
regained their high positions among the English cities. Neither industrialisation, the 
population explosion occurred in Canterbury, and the city witnessed an average 
growth during the 19th and 20th century. The major axes of development outside the 
core adopted the four ancient directions alongside the High Street and the direction 
perpendicular to it (figure 5.6). Perhaps the most devastating modern event inside the 
historic core of Canterbury was the destruction caused by the Blitz which ravaged the 
western end of the High Street (St George's Street area). This area was mainly rebuilt as 
a modern shopping centre which introduced a new type of urban element -as well as a 
new type of urban morphology- to the historic core. In the 1960s  a dual-carriageway 
ring road was built on the southern edges of the historic core, but the proposed 
northern part of the ring was abandoned because of the considerable public opposition 
against the vast demolition it would have caused (Thompson and Jacomb 1985, 16).  
 
The historic core of Canterbury enjoys a rich collection of well-restored historic 
buildings and an urban fabric which conveys a great deal of English medieval 
character. The western part of the city wall has successfully survived and been 
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converted to a peripheral footpath around the historic core; the impressive cathedral is 
still a favourite place for visitors and tourists, although it has lost its great religious 
and political significance; and the High Street is one of the best examples of living 
ancient high streets, which combines the historic appearance with daily modern life. 
The historic core is a successful shopping centre for the region and accommodates a 
wide variety of shops and department stores, benefiting from both old and modern 
buildings. The pedestrianisation of the central streets has created a continuous area for 
the retail function and also for cultural activities, such as museums and galleries, 
benefiting from the wealth of historic buildings. The rest of the historic core, especially 
the southern part has a mainly commercial and residential character and some 
important modern urban elements -such as the fire station and magistrates court- are 
situated on the outer edge of the surrounding ring road.   
   
 
Figure 5.6: The modern city of Canterbury (c. 1985). The historic core is highlighted in black. 
 
5.2.6. Modern Winchester and its old core    After its glorious 
period during the early Middle Ages, Winchester always remained as a small and 
insignificant provincial city, although it has retained its reputation as an old religious 
and administration centre. The Industrial Age had no significant effect on the 
economic and physical structure of the city, and during the 19th and 20th there has 
been only a normal growth outside the city walls. Even the railway did not penetrate 
into the old core and hence, created no major interruption inside or outside the core. 
The pattern of modern growth in Winchester is again a radial expansion of the major 
roads leading to the centre, but the growth to the east has been more limited, perhaps 
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because of the St Giles Hill (fig. 5.7). The High Street has maintained its ancient 
significance and still exists as the focal point of the urban structure as well as the final 
destination of all major routes inside and outside the old core. In the 1930s, the 
Winchester Bypass was built providing much relief to the city centre from London-
Southampton traffic. During the 1960s a three-quarter inner ring-road was also 
proposed to provide more relief from the local traffic, but this proposal required an 
extensive demolition on the edges of the historic core and therefore was abandoned. 
However, in 1977 a smaller version of the ring road was built on the west side of the 
central area, representing the only significant act of modernisation in Winchester 
(Thompson and Jacomb 1985, 65).   
 
 
 
Figure 5.7: The modern city of Winchester (c. 1985). The historic core is highlighted in black. 
 
Although the historic centre of Winchester has lost some of its medieval elements, still 
it can be regarded as one of the best preserved historic cities of England. The High 
Street is a magnificent example of old high streets, surviving from the Roman period 
until now. A major section of the High Street has been pedestrianised and the motor 
traffic has been diverted from the central streets. The High Street and other central 
streets form a lively shopping centre which accommodates many small and large retail 
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activities. The functioning ancient and modern buildings in the central area create an 
attractive combination which harmonises the precious collection of historic elements, 
such as the cathedral, Winchester college, and the old market cross. There are some 
remnants of the city wall to the south-eastern corner, but the circuit of walls has 
completely vanished. Three major gates were demolished in 1770 as a consequence of 
an Act of Parliament for the improvement of the city, but fortunately, the west gate 
still remains (itself a small museum), which creates a pleasant vista from and toward 
the High Street. Apart from the central streets, the cathedral premises, and a large 
complex of governmental offices and courthouses to the south-west, the rest of the 
historic core enjoys a combination of residential and commercial activities, which 
creates a more sustainable situation in Winchester in comparison to other English 
historic cores. 
 
5.3. MODERNISATION AND CHANGE IN IRANIAN CITIES; the modern concepts of 
growth against the traditional urbanism 
 
 
 
Islamic urbanism probably reached its golden age between the 13th and 16th century, 
when advances in science, art, philosophy, literature and so on coincided with the 
enormous economic growth and territorial expansion. After this period, there is no 
evidence of significant urban expansion in the Middle Eastern cities until the 19th 
century when European-based economic colonisation created new and massive 
patterns of change in the towns of the region (Hugh and Roberts 1979, 42). From this 
period a new era of growth has been introduced to Middle East. New industries, new 
social functions, new means of transportation, new concepts of spatial layouts and 
buildings, and new concepts of urban structure penetrated into the urban 
environment. These all were accompanied by an immense growth of population and 
the move of a significant proportion of the labour force to cities. Toward the second 
half of the 19th century, cities of the region were transformed so that the traditional 
organisation of the city was confronted with an ever-increasing phenomenon: urban 
modernisation. 
 
It was mentioned before that innovation and development in traditional Iranian 
urbanism was not unprecedented before modernisation, but the great modification in 
cities like Isfahan, Shiraz, Nishabur and so on in the old time was always in close 
harmony with the old structure and traditional patterns of life; a principle which has 
been hugely neglected in the past two centuries. There is evidence that in the second 
half of the 19th century some initial modern urban patterns -such as new streets, 
boulevards and so on- were introduced, especially in the capital, Tehran, at the 
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instigation of the ruling kings who were overwhelmed by the triumphs of Western 
cities. However, the real act of modernisation in Iran occurred between 1920 and 1940. 
That is the period when Riza Shah (the founder of the Pahlavi dynasty, 1925-1941) came 
to power and was confronted with a collapsing economy. He soon began an 
impressive programme of modernisation, based on the principle of 'modernisation 
from above' and seen as the only way of survival and improvement (Keddie 1981, 
136&93). The primary objectives of development were based on rapid industrialisation 
and rapid modernisation of the country's infrastructure (Mofid 1987, 7). Consequently, 
modernisation in cities became inevitable. 
 
 
Figure 5.8 : A typical example of modernisation in Iranian traditional cities (Nishabur, north-east Iran). 
Two straight, long streets cut the traditional fabric of the city (Sultanzadeh 1990).  
 
Apart from some planned squares and parade grounds, the single most important 
action of urban modernisation in this period was the decision  to drive a major 
network of long, wide and straight roads (khiabans) through the heart of the traditional 
cities (fig. 5.8). The King was determined to reshape all cities along similar lines to 
those of Baron Haussman in Paris (Costello 1981, 159). A very simple, brutal and 
extremely effective solution, this scenario was repeated in almost all Iranian cities. 
Laurence Lockhart describes the favourite cliché of this period:  
"From being an Oriental city, without good communications and with but few modern 
amenities, it has been radically re-planned and re-built. ... The rampart and Fosse surrounding 
the city have disappeared, and broad new avenues intersecting each other at right-angles, have 
been cut through what were formerly squalid and congested parts. These new thoroughfares, 
which will remain as permanent records of an enlightened administration, are well designed 
and planned. At their point of intersection, attractive monuments and fountains have been 
placed, and along them are rising many new public and private buildings ... (Lockhart 1939, 
11)." 
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The modern pattern of physical growth in Iranian cities from the implementation of 
the first modernisation plan till now has followed these principles:  
• all traditional cores were superimposed by at least one or more major roads driven 
through the old fabric; these roads were usually built regardless of any physical 
precedent. 
• a ring road appeared around the old core, built on the site of the city walls or old 
boundaries, and was widened in later periods. 
• new buildings were constructed along the new roads. 
• the new streets were extended outside the old city and provided the principal axes 
of development. These roads and some other new streets outside the core created a 
new super-grid which became the skeleton of all new extensions in cities. 
• further growth of cities followed the lines of the modern super-grid, usually 
creating some orthogonal grids in connection to the main pattern. 
Two positions can be recognised for the location of old cores. In many cases, the old 
city has remained as an isolated area in the centre, clearly differentiated from the rest 
of the city. In some cities, however, the modern city has shifted along one or two 
directions and the old core now stands at the edge of the city. In both cases, the only 
physical relationship between the old and modern city has been provided by the 
modern roads.    
 
After the first period of modernisation (1925-1945) had ushered in these changes in the 
urban fabric, the growth and development of Iranian cities became radically different 
from its traditional pattern. Modern-shaped grids and linear extensions grew rapidly 
around the old cores; and the social, economic and spatial focus of urban life moved to 
the more modern parts of the city or to the edges of new streets. Economic and spatial 
changes in the old city have been accompanied by a breakdown in social organisation, 
and the emergence of new social patterns acted as a multiplier effect on the 
impoverishment of the old cores. The rapid modernisation created a contradictory 
situation between the old and new not only in the physical structure of the city, but 
also in the cultural aspects of the society. "The upper and the new middle classes became 
increasingly Westernised, more correctly Westoxicated. They scarcely understood the 
traditional, religious or cultural values of the majority of their countrymen (Mofid 1987, 24)." 
Wealthy upper and middle-class families were among the first to desert the old city in 
order to take up residence in the modern suburbs. Gradually these early defectors 
were joined by upwardly-mobile groups who hoped to join the ruling elite. With few 
exceptions, the historic cores have become the reception points for large numbers of 
poor migrants from the countryside (Lawless 1980, 179-181). 
 
Whilst many cities had become inefficient to cope with the increasing numbers of 
motor cars, the new roads had a tremendous impact on the physical organisation of 
Modern Kermanshah (c. 1985)
Figure 5.9: The axial maps of six Iranian modern cities (c. 1985); the historic core is highlighted by a 
black  background. 
Modern Kerman (c. 1985)
Modern Shiraz (c. 1985)
Modern Hamedan (c. 1985)Modern Semnan (c. 1985)
Modern Qazvin (c. 1985)
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the cities. They completely transformed the structure of the urban grid, and truncated 
the existing residential areas and commercial activities. It was predominantly an 
engineering solution which paid little regard to the social and economic, as well as the 
spatial and morphological, disruption which ensued (Clark 1980). The modern road 
building programme encouraged many commercial and public activities to move out 
of the old city, and it eventually brought about a transformation in the role of 
traditional city centres. In many cases separate commercial centres have appeared 
outside the historic core containing the new streets, and these new centres began to 
absorb most of the evolving modern activities. Apart from the physical damage caused 
to the magnificent architecture which already had existed in many cities, the  bazaar  
began to lose its importance as the main commercial centre and main integrator of 
urban spaces and urban functions within the city. Consequently, other traditional 
elements of the cities lost their importance and efficiency, even if they were lucky 
enough to survive as isolated buildings. At the same time many city walls were 
demolished and numerous examples of Iranian urban and architectural heritage were 
destroyed (Clark 1980, 165). 
 
Before the analysis of cities, a short study of Iranian case studies seems inevitable. 
Similar to the English cities, the axial maps of six Iranian cities are presented before 
this section, demonstrating the approximate areas of the historic cores (fig. 5.9). 8 
 
5.3.1. Modern Shiraz and its old core    Modernisation in old Shiraz 
started with the construction of two east-west parallel avenues (fig. 5.10), one of them 
closer to the geographical centre of the city (Lutf-Ali-Khan Street) and the other one 
closer to the northern gate (Karim-Khan boulevard). These streets were partially laid on 
some existing routes, but the major part of their width and length were cut through the 
compact old fabric, also interrupting the main branches of the bazaar. The two new 
streets immediately became the axes of development to the west outside the old core. 
Many people, mainly wealthy and upper class moved outside the historic city and 
built their houses on relatively large and rectilinear plots (Clark 1963, 19-23). 
Modernisation inside the core continued by a north-south avenue, which elongated 
from  the centre of the old city to the south, covering the western branch of the old 
bazaar. A ring road was also built around the core -along the lines of the old wall- 
which determined the boundary of the old core within the modern city. The first 
modern buildings, such as the Municipality building, Court of Justice and some major 
banks, were built on the north-west part of the old city, where the old city square 
provided a large empty site; but after this occupation, other major modern buildings 
                                                 
8 All these axial models are produced from the relevant tiles of the Mosaic Map of Iran, National 
Cartographic Organisation of Iran,  scale 1: 5000, 1984 . 
 Chapter 5: Urban Growth and Modernisation 
 
   
    
 
 210 
were constructed outside the core, either because of the availability of the land or 
because of the new social trend. 
 
 
Figure 5.10: The city of Shiraz after the early stages of modernisation (1960's). 
 
The development of modern Shiraz from the early periods of rapid changes until now 
presents two different pictures inside and outside the historic core. Apart from some 
more cutting streets, the old core has remained unattended. In contrast, the 
development of the city outside the core which started slowly, accelerated after three 
decades and now Shiraz is a fast-growing modern city. The development of the city to 
the west is still the most significant, but there are also large expansions in other 
directions to balance the central position of the old core. Although the old core has 
maintained some attractions, especially because of the bazaar and the holy shrines, the 
overall picture of the old city shows deterioration and depravation. The traditional 
residents have left the area long time ago and the core tends to absorb poor families 
and male workers who migrates to the city. This situation changes dramatically on 
either side of the modern streets, where prosperous shops and intensive movement 
can be found; however, there is a sudden change when one turns to one of the old 
streets. The worst conditions, in terms of the appearance and quality of life, are found 
inside the deepest areas of the old city, where ironically some of the most picturesque 
views of the old city can be found (Karimi 1993). 
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5.3.2. Modern Kerman and its old core    The alternation of urban 
structure in Kerman started in the 1920's and 1930's. The first step of the initial plan for 
modernisation began by building a huge modern square next to the eastern gate of the 
city and four streets running along the four compass directions (fig. 5.11). The western 
street, parallel with the main bazaar, was built through the old fabric, whereas other 
streets were built along the lines of the old walls or old routes. A ring road gradually 
shaped around the old core, but unlike Shiraz, this ring was not completed during the 
early stages of modernisation. The only other modification inside the core was the 
construction of another street parallel to the main line of the bazaar, this time 
southward. In terms of the geometry of modern intervention in the old core, Kerman is 
probably one of the luckiest cities since the modern streets have found a more logical 
solution in relation to the bazaar: the bazaar is neither destroyed nor intersected by 
any modern street, and hence, Kerman's bazaar is known as one of the best preserved 
traditional bazaars in Iranian cities. 
 
 
Figure 5.11: The city of Kerman after the early stages of modernisation (1960's). 
 
The pattern of modern development in Kerman seems similar to Shiraz. The two 
transverse avenues have extended westward, and together with some other modern 
avenues, formed an almost rectilinear super-grid, completed with a sub-grid inside 
each urban block. Meanwhile, some other developments have occurred around the old 
core in other directions, but the western extension of the city has remained as the most 
important part of the modern city till the present time. Although the bazaar area 
managed to maintain its original morphology, the expansion of the city and the shift of 
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the centre away from the bazaar encouraged various industries and shops to move 
outside the old commercial quarter, towards the modern streets (English 1966, 46). The 
initial modern buildings -mainly government buildings- were erected on the available 
ground of the old citadel, but after covering this area they were attracted by the 
modern streets outside and around the old core. In the existing city of Kerman, a large 
city with all the features of a modern city, there is a sharp contrast between the 
morphology of the modern grid and the traditional area; a contrast which is not 
limited to physical characteristics, but extends to social and economic differences 
between these two sectors. 
 
5.3.3. Modern Qazvin and its old core   Being close to the Capital 
(Tehran), Qazvin had become exposed to Western urban prototypes earlier than other 
provincial cities. In an old map of the city, produced before modernisation (fig 3.8), 
there are three streets which suggest that modern streets had already been shaping in 
Qazvin. The systematic modernisation continued the lines of the initial modifications: 
the transverse road starting from the east-south gate (the Tehran Gate) was elongated 
to the west-south gate; the central east-west street, which was initially divided into 
two non-aligned streets, were widened and became a major transverse axis; two major 
north-south avenues were built partially on the old routes and partially on the old 
dwellings; and finally, some minor streets were built perpendicular to the main street 
and altogether they shaped a rectilinear super-grid superimposed on the traditional 
structure (fig. 5.12).  Although some peripheral roads appeared during the early period 
of change, the construction of a complete circuit in Qazvin was delayed until more 
recent times. 
 
The further development of the modern city has not extended far beyond the 
boundaries of the old city, caused by the exceptionally broad area of the old city and 
the existence of many empty sites inside the old core. Except for the recent northward 
expansion of the city , there is no major expansion outside the core and the process of 
modern development has continued mainly through the completion of the super-grid 
by adding new orthogonal lines and occupying vacant sites. Consequently, the major 
modern buildings were built inside the core and mainly on the site of the former 
ruler's palace. The contrast between inside and outside in the case of modern Qazvin 
can be found in the difference between the oldest quarters and the newly developed 
areas, especially to the north and east, which appears both in the morphology and in 
socio-economic aspects. The recent alternations of the city (from the 1960's) comprises 
the completion of the first and second ring around the old core, a major extension to 
the north, and some minor expansions in other directions. Qazvin is one of the most 
rapidly-growing cities of the country with major economic and industrial connections 
to the Capital. 
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                          The city of  
Qazvin after the early 
 stages of 
 modernisation (1960's). 
Figure 5.12:
                          The city of  
Hamedan after the early 
 stages of 
 modernisation (1960's). 
Figure 5.13:
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5.3.4. Modern Hamedan and its old core    The initial plan of the 
extensive urban modifications in Hamedan is probably one of the most severe 
transformations made by modernisation on any traditional city in Iran (fig. 5.13). 
Designed by a German engineer, who was in charge of the tanning factory, the new 
plan of the city  was  extremely  simple  and  brutal:  a huge square (120 meters in 
diameter) was constructed in the centre of the city next to the bazaar complex, and 
then six massive streets (roughly 30 metres in width) were laid on the old fabric, 
intersecting in the central square (Mojhda-Consultants 1984, 78). Being totally an urban 
engineering solution, none of these new urban elements had the slightest harmony 
with the features of the old core. Even the archaeological site in the north of the bazaar 
area (the ancient city of Hegmataneh) was dissected by a modern street. Probably, a 
vague similarity between the radial expansion of the traditional grid and the radial 
geometry of the modern grid can be the only logic behind the shape of the modern 
grid. This modern pattern was gradually completed by a new ring road which 
appeared on the external boundaries of the old city. 
 
Influenced by the overwhelming modifications of the city in the early period of 
modernisation, the further developments of the city have been a radial continuation of 
the modern grid. Two other rings have been formed; the first one inside the old core, 
again by cutting through the old fabric; and the second one outside the modern city. 
Apart from these concentric rings there are no major connections between the major 
radial streets. Therefore, some islands of the old city have been trapped between the 
lines of the super-grid without any chance of interacting with the neighbouring blocks. 
Similar to other cities, the major buildings were initially built adjacent the new square 
and streets of the city centre, but when the central area was saturated with the new 
buildings, they were scattered to new available sites outside the old core. In the last 
comprehensive plan for the city another external ring is suggested, which perpetuates 
the tradition of modern urban development in Hamedan (Mojhda-Consultants 1984). 
 
5.3.5. Modern Kermanshah and its old core    The most important act of 
urban modernisation in Kermanshah started in the 1930's by the construction of a long 
and broad avenue with occasional round-abouts (Clarke and Clark 1969, 22). This street 
which traversed the old city from the north-east to south-west was built regardless of 
any urban precedent, and again, the main bazaar was bisected in the middle by this 
new street. Gradually, two other avenues were built parallel to the first one inside the 
old city, and meanwhile some short streets connected the main avenues. This new 
superimposed grid has remained as the main skeleton of the new city (fig. 5.14). 
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Similar to other cases, the growth of the modern city occurred through the extension of 
major streets -especially the three transverse ones- outside the old core. Some regular 
developments were formed in the eastern and southern areas, creating the common 
contrast between the old and new morphologies- as well as the old and new social and 
economic patterns of inhabitancy. The tendency of growth toward the southern areas 
in the beginning of urban growth has been changed in more recent years to a growth 
towards all directions, especially to the north where a huge expansion of the modern 
city can be seen (fig. 5.14). The ring road around the core has not been as obvious as in 
some other cities, however, there is a detectable circuit around the old city. The 
modern buildings of the city were initially built in the central area on the sides of the 
modern avenues or squares; this location is also shifting towards the newer areas of 
the city, to the north and south.  
 
 
 
 
Figure 5.14: The city of Kermanshah after the early stages of modernisation (1960's). 
 
 
5.3.6. Modern Semnan and its old core    The modern plan of Semnan 
is one of the typical schemes implemented in small Iranian cities between 1920 and 
1940. Two perpendicular avenues dissected the old city in the centre; then two pairs of 
streets were built parallel to the initial axes (fig. 5.15). The result was a simple grid 
without the slightest regard to the morphology of the old city. As J. Connel puts it: 
"They were [new streets] designed to fit a preconceived concept of the street alignment in a 
'modern city'; the design was therefore symmetrical rather than functional and the modern 
streets quickly became the tracks beyond the city boundaries (Connel 1969, 26)."The first 
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street to traverse the town destroyed one of the major branches of the bazaar and 
intersected the other one; hence, the physical and functional role of bazaar became 
disabled from the beginning of modernisation. After the formation of these new 
streets, a rectilinear expansion developed to the north of the old city, where the site of 
the old citadel was used for the first modern buildings. 
 
 
 
    
 
   
  Figure 5.15: The city of Semnan after the early stages of modernisation (1960's). 
 
 
The pattern of modern growth in Semnan was extended mainly towards the north and 
there has been insignificant expansion in other directions. This tendency of growth in 
one or two directions has been observed in other cities as well, but Semnan is probably 
one of the extreme cases in which the modern growth has occurred only in one 
direction and the old city has become a peripheral area instead of a central core. This 
effect in Semnan has stressed the decline of the old city, which was also confronted 
with other physical and social problems common in Iranian historic cities. The modern 
city of Semnan is a fast-growing city which is deserting the old area and extending to 
the north, where a grid-iron pattern is being formed .  
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5.4. PLAN ANALYSIS OF THE MODERN URBAN GRID; a comparative analysis of 
plan properties inside and outside the old core 
 
In the first stage of our analytical approach in the previous chapter, 'plan analysis' was 
employed to initiate the investigation of the traditional urban grid. Now, the same 
method will be applied to analyse the existing grids of both Iranian and English cities 
in order to create a similar level of knowledge for the modern city plans. However, this 
time we have to differentiate between two distinct areas: the historic core, and the rest 
of the city. Therefore, the discussion comprises a comparison between the 
morphological characteristics of the historic core and the rest of the city, as well as a 
comparison between two categories of Iranian and English cities. The city as a whole is 
considered to be the amalgamation of these two areas into an overall urban grid. 
 
Before moving towards the analysis of modern grids, it is helpful to remember the 
main findings of the plan analysis for 'organic cities'. In this connection, three major 
finding can be cited: firstly, there was a strong correlation between three independent 
plan measures -axial size, area and block size- of cities in each category; secondly, the 
measures of 'axial density', 'block axiality' and 'block area' were closer inside either 
category; and thirdly, Iranian organic cities were relatively larger and denser, 
developing more lines attributed to one urban block, but the average size of urban 
blocks was similar for both Iranian and English old cities. These results revealed a 
morphological order of plan growth, and also confirmed that this order varies among 
genotypes of organic cities, while staying within each city type. 
 
Through a similar analytical approach, it is intended here to see how the 
morphological characteristics of the urban grid have transformed. In table 5.1 the same 
six measures of plan analysis introduced in the previous chapter are presented for 
three zones: the historic core of the city (core), the rest of the city (rest), and the whole 
city as the combination of old and modern areas (all). 
 
The values of area in both categories show an enormous growth outside the traditional 
boundaries. For English cities the growth outside the core varies from 29.8 times (for 
Bristol) to 11.1 times (for Canterbury) larger than the old core, and the average remains 
about 20 times; whereas for Iranian cities the variation stays between approximately 
15.4 times (Shiraz) and 2.6 times (Qazvin), and the average is about 7 times (table 5.2). 
Therefore, the rate of sprawl outside the core is not equal for different cities, but the 
overall growth of area is more significant in English cities. The ratio of the axial size 
outside the core to the axial size inside the core in English cities varies between 5.6 (for 
Winchester) to 14.2 (for Bristol), which is approximately half of the area ratio; but in 
Iranian cities this ratio is much lower (in Qazvin and Semnan this ratio even drops 
below 1). Finally, the ratio of urban blocks outside and inside the core shows that this 
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ratio is comparable to axial size in English cities, but in Iranian cities it stands between 
the two previous ratios. Therefore, the morphological difference between the old core 
and the rest of city is more significant in Iranian cities: where the area increases 
significantly, the number of lines drops, i.e. the urban grid tends to produce longer 
lines and larger blocks in modern developments. 
   
  
 
City 
 
 
zone 
Axial Size 
K 
Area 
 
A 
Blocks 
 
B 
axial 
density 
K/A 
block 
axiality 
K/B 
block size 
 
A/B 
English Cities        
Norwich  (core)  300   249.9 138 1.2005 2.1739 1.811 
Norwich  (rest) 1841  4257.1 845 0.4325 2.1787 5.038 
Norwich  (all) 2119  4507 983 0.4702 2.1556 4.585 
Bristol  (core)  463   332 175 1.3946 2.6457 1.897 
Bristol  (rest) 6571  9905 2350 0.6634 2.7962 4.215 
Bristol  (all) 7029 10237 2525 0.6866 2.7838 4.054 
York  (core)  235   120.3 55 1.9534 4.2727 2.187 
York  (rest) 1552  2575.7 559 0.6026 2.7764 4.608 
York  (all) 1773  2696 614 0.6576 2.8876 4.391 
Hereford (core)   86    57.7 51 1.4905 1.6863 1.131 
Hereford (rest)  906  1219.3 270 0.743 3.3556 4.516 
Hereford (all)  984  1277 321 0.7706 3.0654 3.978 
Canterbury (core)  112    74.1 50 1.5115 2.24 1.482 
Canterbury (rest)  755   818.9 264 0.922 2.8598 3.102 
Canterbury (all)  855   893 314 0.9574 2.7229 2.844 
Winchester (core)    99    76.6 47 1.2924 2.1064 1.63 
Winchester (rest)  557   980.4 237 0.5681 2.3502 4.137 
Winchester (all)  651  1057 284 0.6159 2.2923 3.722 
mean English  (core)  215.8   151.8 86.0 1.4740 2.5210 1.765 
mean English  (rest) 2030.3  3292.7 754.2 0.6553 2.7195 4.269 
mean English  (all) 2235.2  3444.5 840.2 0.6931 2.6513 3.929 
Iranian Cities        
Shiraz  (core) 2124  367 427 5.7875 4.9742 0.859 
Shiraz  (rest) 4145 5635 1874 0.7356 2.2118 3.007 
Shiraz  (all) 6258 6002 2301 1.0427 2.7197 2.608 
Kerman  (core) 1827  360 350 5.075 5.22 1.029 
Kerman  (rest) 2551 3122 1526 0.8171 1.6717 2.046 
Kerman  (all) 4372 3482 1876 1.2556 2.3305 1.856 
Qazvin  (core) 2579  483.7 452 5.3318 5.7058 1.07 
Qazvin  (rest) 1154 1273.3 641 0.9063 1.8003 1.986 
Qazvin  (all) 3723 1757 1093 2.119 3.4062 1.608 
Hamedan  (core) 1867 340.7 327 5.4799 5.7095 1.042 
Hamedan  (rest) 1994 1118.3 817 1.7831 2.4406 1.369 
Hamedan  (all) 3856 1459 1144 2.6429 3.3706 1.275 
Kermanshah  (core)  817  212 207 3.8538 3.9469 1.024 
Kermanshah  (rest) 1060 1199 882 0.8841 1.2018 1.359 
Kermanshah  (all) 1870 1411 1089 1.3253 1.7172 1.296 
Semnan  (core)  922  173 183 5.3295 5.0383 0.945 
Semnan  (rest)  852  755 312 1.1285 2.7308 2.42 
Semnan  (all) 1770  928 495 1.9073 3.5758 1.875 
mean  Iranian  (core) 1689.3  322.7 324.3 5.1429 5.0991 0.995 
mean  Iranian  (rest) 1959.3 2183.8 1008.7 1.0424 2.0095 2.031 
mean  Iranian  (all) 3641.5 2506.5 1333.0 1.7155 2.8533 1.753 
 
Table 5.1: The results of plan analysis for six Iranian and six English cities comparing three fields for each 
city: the area inside the historic core (core); the area outside the historic core (rest); and the whole city (all). 
 
The relationship between the plan factors (the first three columns of the table 5.1) can 
be investigated by the relevant scattergrams (graph 5.1). The correlation between area 
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and axial size, as well as the correlation between area and number of blocks, in English 
cities is fairly high inside and outside the historic core, which is similar to the property 
of the traditional organic grid. It can be also noticed that the regression lines for the 
inside core and the rest of the city have different slopes, but the performance of the city 
as a whole (all) is very close to the area outside the core (rest). The same scattergrams 
for the Iranian cases also show a significant correlation between area and axial size, as 
well as area and number of blocks; however, the correlation coefficients for the whole 
grid seem not to be as strong as the historic core (for instance, the correlation between 
area and axial size in the city as a whole drops to 0.803). The scattergrams also reveal 
another characteristic in Iranian cities: the position of the regression line for the whole 
city (all) does not coincide the regression line for the area outside the  core(rest). 
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Table 5.2: The ratio of the plan measures for outside the core to the measures for inside the core in Iranian 
and English modern 
cities.
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Graph 5.1: The scattergrams of plan factors for six English (top) and six Iranian modern cities (bottom); 
each scattergram presents three separate scatters for historic core (core), rest of the city (rest), and the 
whole city (all).  
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These results imply a similar morphological interdependence among the cities of each 
category; therefore, we find that modern cities also develop morphological genotypes. 
However, the English genotype presents more harmony between the modern part of 
the city and the city as a whole, but in the Iranian genotype, the old core creates a 
discrepancy between the modern areas and the overall urban grid.   
 
More results can be obtained from the last three columns of table 5.1. The value of axial 
density inside the core in English cities varies between 1.2005 (Norwich) and 1.9534 
(York), but the same values for outside the core vary between 0.4325 (Norwich) and 
0.992 (Canterbury). This shows that on average  the old core is about 2 times denser 
than the rest of the city. Bearing in mind the radial growth of English cities and the fact 
that many non-built areas  are located between the radial branches, it can be said that 
the difference between the core and the rest of the city in English cities is not a 
significant morphological change. In Iranian cities, however, the difference between 
the axial density inside and outside the core reaches to about 5 times. Since large, non-
built areas are not common in Iranian cities, this difference indicates a considerable 
change between the morphology of the core and the modern extensions. The measure 
of block axiality  also confirms the same finding: where in English cities the average 
block axiality outside the core is slightly higher, in Iranian cities this measure for 
outside core is on average less than half of the area inside the historic core. Finally, the 
ratio of the block size  measures for the outside core to the measures for the inside core 
seems similar in both English and Iranian cities, though the block size in English cities 
on average is twice as the average size of blocks in Iranian cities both inside and 
outside the historic core.  
 
From the above analysis it can be concluded that both groups of our examples present 
the characteristics of an urban genotype -either inside or outside the core, with this big 
difference that the plan morphology of modern developments in English cities 
remains close to the morphology of the historic core, whereas in Iranian cities 
modernisation creates a totally different type of plan morphology outside the core. 
Now, we are able to hypothesise a phenomenon. In English cities, where 
modernisation did not appear as Haussmanisation, the morphology of the historic city 
has evolved into a less complicated version, but it has preserved a significant 
similarity to the morphology of the plan outside the historic core. In contrast, the 
Haussman-style modernisation of Iranian cities, which was aimed to modernise the 
historic part of the city, has provided the basis for growth of a different type of plan 
grain outside the old core. This is a significant result by itself, but it cannot explain 
what has been changed by Haussmanisation in Iranian cities and what has not been 
changed in English historic cores. For this, we need to apply our main methodology, 
which enables us to see the configurational aspects of urban morphology. 
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5.5. A COMPARATIVE STUDY OF SYNTACTIC MEASURES 
 
Before examining the maps produced by axial analysis, the numerical outputs of the 
analysis will be considered as a complementary discussion to the previous section. As 
the first step in table 5.3 the syntactic measures of the modern cities will be examined 
for three areas: the historic core (core), the rest of the city (rest), and the city as a whole 
(all). The measures selected for this discussion include the mean syntactic measures 
(columns 3-6) and some other important measures such as maximum and minimum 
integration (columns 7-12).  
  Syntactic Values (Means)        Syntactic Values (others) 
 
 
city 
area 
M. 
Con. 
M. Int. 
R3 
M. Int.  
Rr 
M. Int. 
Rn 
max. 
depth 
max. 
con. 
max. 
Int. Rn 
min. 
Int. Rn 
Rr 
English Cities           
1. Norwich core 4.17 2.35 1.24 0.88 15 19 1.153 0.658 5.34 
1. Norwich rest 3.5027 2.0495 1.16 0.756 35 23 1.1267 0.4022 9.35 
1. Norwich all 3.6335 2.1134 1.1744 0.781 35 23 1.513 0.4022 9.35 
2. Bristol  core 4.216 2.3584 0.83 0.604 18 16 0.6742 0.5021 5.67 
2. Bristol  rest 3.4279 2.0117 0.79 0.46 63 21 0.6742 0.2778 17.12 
2. Bristol  all 3.4776 2.0336 0.7943 0.469 63 21 0.6742 0.2778 17.12 
3. York  core 4.0596 2.3125 1.05 0.718 14 15 0.8648 0.5847 5.08 
3. York  rest 3.1933 1.9055 0.94 0.546 37 15 0.8298 0.3773 11.49 
3. York  all 3.2814 1.9495 0.956 0.567 37 15 0.8648 0.3773 11.49 
4. Hereford core 4.4884 2.4535 1.32 0.969 9 14 1.2505 0.6959 3.58 
4. Hereford rest 3.1733 1.8833 1.09 0.708 29 17 1.2242 0.4252 7.89 
4. Hereford all 3.2602 1.9222 1.1159 0.728 29 17 1.2505 0.4252 7.89 
5. Canterbury core 4.4554 2.487 1.49 1.17 11 22 1.5891 0.8388 3.58 
5. Canterbury rest 3.2464 1.9576 1.24 0.878 19 18 1.5552 0.5554 6.5 
5. Canterbury all 3.3427 2.0049 1.1796 0.909 19 22 1.5891 0.5554 6.5 
6. Winchester core 4.4646 2.6036 1.52 1.07 9 30 1.4318 0.7938 3.02 
6. Winchester rest 3.4057 2.0161 1.2207 0.815 24 12 1.3657 0.4453 6.72 
6. Winchester all 3.5269 2.0913 1.2756 0.85 24 30 1.4318 0.4453 6.72 
Mean (English) core 4.3529 2.4408 1.2417 0.904 13 19 1.1602 0.6772 4.38 
Mean (English) rest 3.3315 1.9743 1.0734 0.687 34 18 1.1293 0.4136 9.85 
Mean (English) all 3.4204 2.0187 1.0826 0.71 34 21 1.1602 0.4136 9.85 
Iranian Cities           
1. Shiraz core 2.8682 1.7054 1.35 1.1492 31 73 2.1839 0.5132 6.805 
1. Shiraz rest 3.6096 2.2274 1.76 1.2835 31 70 2.2382 0.5512 6.48 
1. Shiraz all 3.2762 2.046 1.6339 1.2369 31 73 2.2382 0.5132 6.48 
2. Kerman  core 2.9507 1.7336 1.43 1.29 24 58 2.4773 0.6264 6.329 
2. Kerman  rest 3.6633 2.5588 1.98 1.4743 24 95 2.4773 0.6797 5.836 
2. Kerman  all 3.3321 2.2105 1.7569 1.3965 24 95 2.4773 0.6264 5.839 
3. Qazvin  core 2.9066 1.7689 1.34 1.1267 29 55 2.0176 0.4997 6.792 
3. Qazvin  rest 3.9645 2.5211 1.66 1.192 29 44 2.0176 0.6752 6.598 
3. Qazvin  all 3.1888 1.9937 1.4521 1.1455 29 55 2.0176 0.4997 6.598 
4. Hamedan core 2.9855 1.8089 1.47 1.2961 24 86 2.6098 0.6415 5.807 
4. Hamedan rest 3.4529 2.1706 1.69 1.3543 24 72 2.6098 0.6529 5.574 
4. Hamedan all 3.1961 1.9913 1.6095 1.325 24 86 2.6098 0.6415 5.574 
5. Kermanshah core 3.2179 1.9319 1.6 1.4034 23 38 2.529 0.6225 5.225 
5. Kermanshah rest 4.416 2.276 1.91 1.37 23 38 2.529 0.8246 5.276 
5. Kermanshah all 3.8267 2.31 1.7996 1.3816 23 38 2.529 0.6225 5.276 
6. Semnan core 3.1584 1.9646 1.67 1.4011 21 55 2.5592 0.6439 4.995 
6. Semnan rest 3.23 2.0288 1.71 1.3804 21 55 2.5592 0.8087 5.206 
6. Semnan all 3.0949 1.9849 1.6934 1.3887 21 55 2.5592 0.6439 5.206 
Mean (Iranian) core 3.0145 1.8189 1.4767 1.2778 25 62 2.3961 0.5912 5.992 
Mean (Iranian) rest 3.7227 1.9557 1.785 1.3424 25 64 2.4040 0.6987 5.828 
Mean (Iranian) all 3.3191 2.0894 1.6576 1.3124 25 67 2.4052 0.5912 5.829 
M.= mean; Int.= integration; max.= maximum; min.= minimum; con.= connectivity; Rr= radius radius 
Table 5.3: The measures of axial analysis comparing the area inside the historic core (core), the area 
outside the historic core (rest), and the whole city (all) in six English and six Iranian modern cities (c. 
1985). 
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Mean connectivity is a syntactic measure which conveys the most local characteristics of 
the grid. This measure in the historic cores of all English cities is significantly higher 
than the rest of city (the average value for the historic core is 4.3529, but for the outside 
core is 3.3315). This is consistent with the idea that the urban grid has been simplified 
in English cities by eliminating the less connected lines and extending the length, and 
consequently, the connectivity of lines inside the core. The rest of the city, however, 
still contains lines of lower connectivity, such as dead-ends. There is an opposite 
situation in Iranian cities: the mean connectivity is always higher outside the historic 
core (the average value for the historic core is 3.0145, but for the outside core is 3.727). 
Therefore, the core maintains its traditional tendency to produce low-connected lines; 
the rest of the city, instead, develops a higher degree of connectivity in the grid. 
 
By examining the whole range of mean integration values (from R3 to Rn), another 
steady result can be obtained. In English cities, without any exception, all values of 
mean integration inside the historic core are higher than the same values for the outside 
core. This implies that the historic core gains a significant degree of integration -both at 
a local and a global level- inside the whole urban grid. By contrast, in Iranian cities, the 
value of  integration (from R3 to Rn) is always lower inside the historic core (except the 
values of mean integration Rn in the historic cores of Kermanshah and Semnan, which 
are slightly higher than the rest of the city).9 Again, this confirms the fact that the 
characteristic of the urban grid outside the core is different from the historic core of 
Iranian cities. Even the modern streets, which increase the mean integration of the grid 
by creating very long and integrated lines inside the core, are not able to create a 
higher value of mean integration inside the core, compared with the modern grid 
which evolves outside the old core.   
 
The values of maximum and minimum integration Rn present more revealing results. In 
English cities, the most integrated line always lies inside the core, and the most 
segregated line is always outside the core. This shows a consistent pattern of growth 
around the historic core, which maximises the integration of the centre and minimises 
the integration of the edges of cities. Iranian cities, again, demonstrate a different 
characteristic. In all cases, the most integrated line is either outside the core or shared 
between the core and the rest of the city; whereas the most segregated line is always 
found inside the historic core. A similar understanding can be obtained from the 
maximum depth . In English cities, the maximum depth in the system is always related 
to the lines located outside the historic core, whereas in Iranian cities, the maximum 
depth is always related to the lines situated inside the core. The measures of 'radius 
                                                 
9 This can be explained by the fact that the historic cores in both Kermanshah and Semnan occupy a major 
part of the city and the newer developments are somehow remote to the centre.  
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radius' (Rr) are also consistent with the other measures:10 this measure in English cities 
is significantly higher outside the core, but for Iranian cities 'radius radius' for both 
outside and inside the core remain significantly close. These results suggest a 
consistent pattern of growth inside and outside the central core of English cities; 
whereas in Iranian cities the results reveal a shift of the syntactic centre from a 
relatively segregated historic core to an expansive and dominant modern urban grid 
outside the core. 
 
The fact that modernisation of the urban structure in the Iranian grids has changed the 
nature of the urban grid can be pursued by more evidence. In table 5.4, the syntactic 
measures of Iranian and English cities have been compared to the similar measures for 
seven American and seven European cities analysed by Mark David Major (Major 
1996). As the table shows, the Iranian modern city -at the global level- is more 
integrated than European city and is closer to American systems; whereas English 
cities present a less integrated version of European cities at both global and local 
levels. The shift of Iranian cities from a deep oriental organic form to a planned grid 
such as American city clearly demonstrates the exaggeration of modernisation in 
Iranian cities. On the other hand, it is evident that the English model has more 
tendency toward the traditional form, i.e. less integrated than the average for 
European cities.   
 
 
            Syntactic Values (Means)                Syntactic Values (others) 
English Cities 
M. Con. M. Int. 
R3 
M. Int.  
Rr 
M. Int. 
Rn 
max. 
depth 
max. con. max. 
Int. Rn 
min. Int. 
Rn 
Mean American 5.709 3.016 2.332 1.690 15.00 85.9 2.960 0.6500 
Mean (Iranian) 3.3191 2.0894 1.6576 1.3124 25 67 2.4052 0.5912 
Mean European 4.278 2.269 1.416 0.942 17.57 37.7 1.489 0.5010 
Mean (English) 3.4204 2.0187 1.0826 0.71 34 21 1.1602 0.4136 
 
 
Table 5.4: The average syntactic measures for six Iranian and six English cities against seven American 
and seven European modern cities. 
 
The picture initially presented by the plan measurements seems clearer when 
supported by the syntactic measures. We are confronted with two different modes of 
transformation: the English model, where incremental changes in local morphology 
lead to a concentric -but relatively harmonious- incorporation of the historic core 
inside the whole existing city; and the Iranian model, where extreme changes at a 
global level leave the local properties of the historic core intact, but excessively isolate 
the historic core inside the context of the modern city. In the next section we 
substantiate the findings of the last analysis by examining the graphical representation 
of the analysed urban grids created by the axial analysis. 
                                                 
10As it was defined before, the 'radius radius' is the mean depth of the system from its most integrated 
line. 
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5.6. CORES OF MODERN SPATIAL CONFIGURATION; the graphical 
representations of the global and semi-global patterns. 
 
According to the global integration (Rn) maps of Iranian cities (fig. 5.16), different 
patterns of urban development outside the historic core present various shapes of 
integration distribution. In Shiraz and Kerman, some highly integrated lines pass 
through the relatively segregated fabric of the historic core to join a semi-regular, 
orthogonal grid outside the old area, which can be known as the centre of global 
integration in these two cities. Three cities of Qazvin, Kermanshah and Semnan 
present another shape of global configuration. In these cities, the historic core is still 
large enough to be the main part of the city; therefore, the modern grid superimposed 
on the whole city appears as a very integrated super-grid which combines the 
segregated parts of the historic core to the modern developments of the city outside 
the core. Although in these three cities, the integration core is geographically located 
inside the historic area, its morphological characteristics are more compatible with the 
modern grids outside the core. This suggest that any further growth of the modern city 
outside the historic core will shift the syntactic centre of the city more to the outside 
area, creating eventually an effect similar to Shiraz and Kerman. Finally, the shape of 
the integration core in Hamedan seems different. The modern streets in this city make 
a radial structure which consists of some concentric rings and three streets which 
intersect each other in the centre of the city. Although the shape of this structure is 
strongly oriented toward the centre of the historic core, still the areas located between 
the modern streets are strongly isolated; whereas the peripheral developments of the 
city present a higher degree of global integration.  
 
Despite the different appearances of integration patterns in Iranian cities, three 
common characteristics can be introduced. Firstly, the shape and density of the urban 
grid inside and outside the old core are clearly different. Apart from some highly 
integrated lines inside the core, the grid is fairly compact and comprises mainly short 
lines. In contrast, the rest of the city develops a modern urban grid which tends to 
develop longer lines and more regular patterns. Secondly, the dominant lines of the 
systems -or the integration core- 11 are mainly parts of a super-grid related to the urban 
grid which has been developed outside the historic core. The integration core of 
modern Iranian cities is a modern sub-grid of excessively long axes, holding a regular 
pattern  completely alien to the traditional grid. Thirdly, there is a sharp contrast 
between the integrated and segregated areas of the historic core. The extremely 
integrated strips created by modern streets are in conflict with the patches of over-
segregated areas located inside the centre of new urban blocks.  
                                                 
11Here we have to distinguish between the two terms 'integration core' and 'historic core'. 'Integration 
core' means the  most integrated lines of the system (the red and brown lines, usually 5% to 10% most 
integrated lines of the system), whereas 'historic core' means the area which used to be the traditional or 
old city, before the modern developments. 
Modern Kermanshah (c. 1985)
Modern Kerman (c. 1985)
Modern Shiraz (c. 1985)
Modern Hamedan (c. 1985)Modern Semnan (c. 1985)
Modern Qazvin (c. 1985)
Figure 5.16: The global integration (Rn) maps of six Iranian modern cities (c.
1985).
The historic core is highlighted by a black background.
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The pattern of global integration in modern English cities, however, is dramatically 
different from their Iranian counterparts (fig. 5.17). In the smaller cities -Hereford, 
Canterbury, Winchester, and even York- the integration core is completely 
concentrated inside the historic area. It can be noticed that the integration core also 
extends to the ring road (or parts of it) around the historical boundaries. Some major 
routes, which are the continuation of old thoroughfares, radiate from the historic core 
and stretch organically to the edges. This characteristic reminds the observer of the 
relationship between the city centre of a traditional English city and the major routes 
which connect the centre to the city gates. The most integrated line in these four cities 
is always located inside the historic core and the most segregated areas are mainly the 
remote developments situated at the edges of cities. The patterns of global integration 
in Bristol and Norwich seem slightly different. The expansion of the urban grid in 
Bristol is enormous, and the huge expansion of the city around the core makes an 
extremely integrated area in the centre of the city which covers most of the historic 
core. The pattern of urban growth in this city is not radically different from the smaller 
cities though: again, a very integrated historic core is linked to other areas by several 
major routes which radiate from the centre. Norwich presents some similarities to the 
other cities, but the ring road around the traditional core (and another ring road 
beyond that) seems to bypass the central area, shifting the integration core to the edges 
of the historic core. The absorption of global integration by the northern part of the 
inner ring road (which has been cut into the historic core of Norwich) is comparable to 
the effect of modern streets in Iranian cities.  
 
The pattern of global integration in English modern cities also reveals some common 
properties. Firstly, the historic core is the syntactic centre of the city, where a 
considerably integrated grid covers the whole historic core. Secondly, the pattern of 
global integration in the modern extensions of the city follows the structure of the old 
core. It can be said that in some senses, the modern city repeats the traditional pattern 
of growth. Thirdly, the overall shape of the urban grid is harmonious inside and 
outside the old core, i.e. the modern developments of the city create no extreme 
morphological contrasts in different areas of the grid. It should be borne in mind that 
the English city is not completely free from modern interventions. The most important 
feature of modern transformation in English cities seems to be the  inner and outer ring 
roads which draw the most integrated areas towards the rings.  
 
Is the modern growth in English historic cities similar to other European cities? In 
some relevant works such as Stephen Read's study of Dutch cities (Read 1996), the 
characteristics of urban configuration differ from city to city. His analysis shows that in 
Alkmaar, which has experienced a more irregular expansion outside a limited-access  
Modern York (c. 1985) Modern Winchester (c. 1985)
Modern Canterbury (c. 1985)
Modern Hereford (c. 1985)
Figure 5.17: The global integration (Rn) maps of six English modern cities (c. 1985).
The historic core is highlighted by black  background.
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historic core, the integration core shifts to the ring road around the Centrum. In Den 
Haag , the historic core has been adapted to the relatively regular grid which embraces 
the historic area; consequently, the integration core is fairly close to the centre. In 
contrast, the regular developments of Amsterdam in the modern period, especially to 
the west and south, draw the centre of configuration towards the modern areas. 
Although the centre of Dutch cities have not been the subject of severe 
Haussmanisation, the growth of cities through regular grids creates the contrast 
between the historic core and rest of the city similar to our Iranian examples.    
 
The results of global integration analysis seem to present sufficient evidence to 
complete our discussion about the global characteristics of modern urban grids. 
However, before starting the investigation of local properties, the semi-global (radius 
radius) analysis can be employed to enhance the understanding of the global 
structures, and also to make a link between this section and the following section. 
 
The pattern of semi-global integration (Rr) in Iranian cities is very close to the pattern 
of global integration (fig. 5.18), demonstrating similar features such as: a modern 
super-grid which dominates the urban structure, a segregated historic core which is 
trapped inside the modern blocks imposed by modern streets, and some relatively 
integrated modern developments outside the core. However, the semi-global maps 
detect a categorical difference with the global maps, which has two relevant features. 
Firstly, the segregation of the old core becomes more significant. In all maps the blue 
spectrum of lines can be found only inside the core, demonstrating a rather more 
integrated pattern in the rest of the city even in peripheral areas. On the other hand, 
the modern developments of cities, which are quite remote from the centre, appear 
quite integrated, especially when the grid has a more regular organisation. This clearly 
shows how the city adjust itself with the modern developments, and consequently 
isolates the historic core. It can be said that this process will be intensified by any 
further growth of the modern city, since the modern developments provide a very 
shallow structure which is connected to a shallow super-grid. 
 
The semi-global maps of English cities (fig. 5.19), however, reveal a different type of 
information. The major difference between these maps and the global integration maps 
can be found in the appearance of several centres of integration other than the global 
centre, which are more explicit in larger cities. Outside the old district of Bristol, three 
new centres are detected which coincide the main districts of the city, i.e. Kingswood 
to the west, Bristol District to the north, and Bristol South to the south. In Norwich 
three centres appear in the same directions, but an outer ring road provides a bypass 
connection between them, especially for the north-western and north-eastern areas;  
Modern Kermanshah (c. 1985)
Modern Kerman (c. 1985)
Modern Shiraz (c. 1985)
Modern Hamedan (c. 1985)Modern Semnan (c. 1985)
Modern Qazvin (c. 1985)
Figure 5.18: The 'radius radius' integration (Rr) maps of six Iranian modern cities (c. 1985).
The historic core is highlighted by a black background.
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Figure 5.19: The 'radius radius' integration (Rr) maps of six English modern cities (c. 1985).
The historic core is highlighted by black  background.
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however, the role of the centre in combining the major districts of the city is still crucial 
in Norwich. In York, two centres are more distinct: the  south-western district, which 
seems to be more independent, and the north-eastern district which is closer to the 
central district. In Hereford, Canterbury and Winchester, the historic core is still the 
dominant centre, but some other secondary centres can be recognised outside the core. 
It should be noticed that the separation of independent semi-global cores in English 
cities does not contradict the centrality of the historic core; on the contrary, it explains 
a very important aspect of English urbanisation which cannot be easily captured from 
global analysis: the expansion of cities outside the historic core creates some urban 
districts which tend to be independent from each other, but all of them are related to 
each other through the historic core. In this sense, the historic core remains the global 
centre of the city, where it plays the role of an urban pivot in connecting some sub-
centres outside the historic core. 
 
Based on the investigation of the maps produced by axial analysis at the global and 
semi-global levels for our two city types, it can be conjectured that the configuration of 
urban structure at global levels in each city type emerges through a particular pattern 
influenced by the nature of urban modernisation. The properties of the modern urban 
grid are manifested in the overall shape of the urban grid, the location of the syntactic 
centres, the contrast between the old core and the rest of the city, the genotypical 
features of urban growth, and the role of the modern super-grid in transforming the 
role of the central area and the rest the city. In order to present a more comprehensive 
view on this issue, however, there are some other areas yet to be explored. 
 
5.7. THE SPATIAL STRUCTURE OF THE MODERN URBAN GRID BASED ON PART-
WHOLE RELATIONSHIP INSIDE AND OUTSIDE THE OLD CORE. 
  
5.7.1. Spatial configuration at the local level 
 
In the previous chapters, it was indicated that the connectivity maps could not 
efficiently highlight the properties of organic urban grids since the local structure of 
organic grids follows the principles which are related to deeper levels of configuration 
(such as radius 3 or radius 5). However, the connectivity maps were still capable of 
picking out some important lines of the systems, especially the central lines and 
thoroughfares. The connectivity maps of English modern cities show that the ability of 
connectivity maps to detect the major routes which reach the historic centre seems to 
improve (fig. 5.20). In most of English cities, the most connected lines outside the core 
give an acceptable presentation of the main super-grid. This effect in Iranian cities is 
more exaggerated (fig. 5.21). The pattern of connectivity is strongly dominated by the 
modern extended streets which make the skeleton of new urban grid. The lowest 
Modern York (c. 1985) Modern Winchester (c. 1985)
Modern Canterbury (c. 1985)
Figure 5.20: The connectivity (Con.) maps of six English modern cities (c. 1985).
The historic core is highlighted by black  background.
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Figure 5.21: The connectivity (Con.) maps of six Iranian modern cities (c. 1985).
The historic core is highlighted by a black background.
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degrees of connection, of course, occur in the hearts of the historic cores; whereas some 
modern developments outside the core mange to perform as a highly connected parts 
of the systems. 
 
Before starting the inspection of local integration maps, we need to clarify the 
dimensions of local configuration in our cities. In the analysis of Iranian old cities it 
was established that the integration R5 provided a better interpretation of the local, as 
well as the local-global, structure of Iranian cities; whereas in the analysis of English 
old cities, radius 3 was accepted as the appropriate local radius. It was argued in 
chapter 3 that Iranian old cities develop a specific type of urban grid based on short 
lines and frequent changes of direction which is not in agreement with the 'three step 
logic' of European grids. Although some parts of the historic core of Iranian modern 
cities have still preserved the characteristics of the old grid, the modern developments 
outside the core present a radically different morphology. It is not appropriate either if 
the radius 5 is used for the historic core separately, since the modern streets 
dramatically change the nature of the historic grid. In order to find a basis for local 
analysis, the method used for determining the appropriate local radius in Iranian old 
cities can be employed again. According to this method, the mean depth of the whole 
system from the super-grid gives an applicable measure.  
 
In order to apply the above mentioned method, we have to select the lines which 
create the most accessible network of lines in the system. This selection for English 
modern cities can be done without any difficulty, since the modern grid is quite similar 
to the traditional grid. This task is not too difficult for Iranian modern cities either, 
since the network of modern streets inside and outside the old core leaves no other 
choice for the selection. However, by this method it is difficult to deal with the historic 
routes inside the cores, which used to be the major streets of the city but now they do 
not function in that way. As a compromise solution, it can be decided that only the 
historic routes which are still important routes, in terms of shape and use, be included 
in the selection. The results of calculations is reflected in table 5.5. 
 
Iranian modern city mean depth from the 
super-grid 
 English modern city mean depth from the 
super-grid 
Shiraz 3.197  Winchester 2.9339 
Kerman 3.2182  Canterbury 2.9275 
Qazvin 3.3107  Hereford 2.9126 
Hamedan 3.174  York 2.9447 
Kermanshah 2.9011  Norwich 2.8532 
Semnan 3.1565  Bristol 2.8933 
mean (Iranian) 3.1596  mean (English) 2.9109 
 
 
Table 5.5.  The mean depth of the Iranian and English urban grids calculated from the major lines which 
provide the most direct links in the systems, defined as the super-grid.  
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Similar to the traditional cities, the measures presented in the table show that cities 
which belong to each city type display very close measures. This confirms again our 
findings in chapters 3 and 4 that the mean depth from the super-grid expresses an 
important characteristic of urban genotypes. The results also show that the mean 
depth from the super-grid for Iranian modern cities (3.1596 on average) is considerably 
lower than the same value for Iranian old cities (4.3990 on average). Therefore, radius 5 
is no more a valid measure for Iranian cities, and as the mean values for both city types 
suggest, 'radius 3' can be used as the local dimension in both Iranian and English 
modern cities. 
 
Now, we can review the maps of local integration (R3) for English (fig. 5.22) and 
Iranian (fig. 5.23) cities. The distribution of local integration in English cities seems 
fairly close to the connectivity maps, emphasising the major lines of local areas, but 
making a more continuous network than the connectivity patterns. The historic core is 
still an integrated area, but there are other local centres outside the core which are 
equally integrated. Despite the significant growth of urban grid, the patterns of local 
integration distribution in English modern grids seems to repeat the characteristics of 
their organic predecessors. In contrast, the contents of local integration maps of Iranian 
modern cities present the least resemblance with their organic origins. Similar to 
connectivity patterns, the longest modern streets are the dominant lines of integration 
R3, but this time the modern developments of all cities outside the historic core are 
also highlighted, whereas the areas inside the old core (the cutting streets excepted) are 
considerably segregated. Therefore, in agreement with our investigations at the global 
level, we are confronted again with two different modes of configuration: an even 
distribution of local integration in English cities which recalls many features of the 
traditional city; and an unbalanced distribution in Iranian cities which totally ignores 
the old principles and gives rise to a sharp contrast between the modern grid and the 
remnants of the old grid.  
 
5.7.2. The interpretation of urban structure based on the part-whole interactions 
 
As the final part of our journey through the spatial organisation of modern grids, the 
part-whole interdependence of urban structure is the subject of discussion. The figures 
of the correlation coefficient (r-squared) between the global integration (Rn) and three 
measures of connectivity, local integration, and 'radius radius' integration are 
presented in table 5.6. The measures are calculated again for three different areas: the 
whole city (all), the historic core embedded inside the whole grid (core), and the part 
of city outside the core (rest).  
 
Modern York (c. 1985) Modern Winchester (c. 1985)
Modern Canterbury (c. 1985)
Figure 5.22: The local integration (R3) maps of six English modern cities (c. 1985).
The historic core is highlighted by black  background.
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Figure 5.23: The local integration (R3) maps of s ix Iranian modern cities (c. 1985).
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According to the table, the correlation coefficients between connectivity and global 
integration seem to be quite poor for all areas of Iranian cities. These values are also 
poor for the lines which are located outside the old cores of English cities, but the 
values for the historic cores in some cities (such as Bristol and Hereford) show a higher 
correlation. It can be noticed that in all historic cores the correlation values are higher 
than the whole or the rest of the city. This suggests that in both city types the structure 
of the grid differs from inside the core to outside the core. 
 
 
 
  
city zones 
Con.  v.   
Int. Rn 
Int. R3  v.  
Int. Rn 
Int.  Rr  v.  
Int. Rn 
English Cities     
1. Norwich core 0.269 0.406 0.803 
1. Norwich rest 0.122 0.226 0.658 
1. Norwich all 0.164 0.271 0.669 
2. Bristol  core 0.315 0.508 0.68 
2. Bristol  rest 0.062 0.11 0.224 
2. Bristol  all 0.07 0.119 0.228 
3. York  core 0.184 0.301 0.487 
3. York  rest 0.108 0.19 0.489 
3. York  all 0.114 0.196 0.495 
4. Hereford core 0.422 0.572 0.941 
4. Hereford rest 0.077 0.116 0.548 
4. Hereford all 0.117 0.163 0.623 
5. Canterbury core 0.253 0.492 0.876 
5. Canterbury rest 0.108 0.191 0.719 
5. Canterbury all 0.12 0.224 0.77 
6. Winchester core 0.231 0.626 0.946 
6. Winchester rest 0.065 0.113 0.481 
6. Winchester all 0.118 0.237 0.62 
Mean (English) core 0.283 0.486 0.789 
Mean (English) rest 0.094 0.163 0.52 
Mean (English) all 0.117 0.201 0.567 
Iranian Cities     
1. Shiraz core 0.14 0.386 0.857 
1. Shiraz rest 0.069 0.258 0.838 
1. Shiraz all 0.086 0.317 0.838 
2. Kerman  core 0.121 0.448 0.9 
2. Kerman  rest 0.081 0.398 0.886 
2. Kerman  all 0.09 0.441 0.876 
3. Qazvin  core 0.114 0.376 0.917 
3. Qazvin  rest 0.074 0.178 0.717 
3. Qazvin  all 0.089 0.287 0.832 
4. Hamedan core 0.119 0.454 0.915 
4. Hamedan rest 0.127 0.342 0.841 
4. Hamedan all 0.119 0.391 0.871 
5. Kermanshah core 0.191 0.509 0.886 
5. Kermanshah rest 0.137 0.312 0.632 
5. Kermanshah all 0.109 0.313 0.697 
6. Semnan core 0.144 0.576 0.929 
6. Semnan rest 0.136 0.429 0.813 
6. Semnan all 0.121 0.491 0.864 
Mean (Iranian) core 0.138 0.458 0.901 
Mean (Iranian) rest 0.104 0.319 0.788 
Mean (Iranian) all 0.102 0.373 0.83 
Con.= connectivity; Int.= integration 
 
Table 5.6: The results of axial analysis comparing the correlation coefficients calculated for the area inside 
the historic core (core), the area outside the historic core (rest), and the whole city (all) in six English and 
six Iranian cities (c. 1985). 
 
The correlation between the semi-global and global integration in English cities is 
strong inside the historic core, but for the whole city it sometimes produces fairly low 
values (such as 0.228 for Bristol). Recalling the maps of integration Rr, it was explained 
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before that some English cities develop several integration cores at a semi-global level, 
therefore, no harmony is created between the patterns of integration Rr, which 
differentiate some extra cores, and global integration, which is focused on a central 
core. This characteristic cannot be identified in Iranian cities, since the dominant super-
grid provides a close coincidence between the global and semi-global core. 
 
The correlation between the local (R3) and global integration (Rn) seems to be more 
informative in our part-whole discussion. As we always expect, these measures are 
higher than the correlation between connectivity and integration Rn, but the major 
result is that the local/global correlation for the historic core is 'significantly' higher 
than the other areas of both English cities (the average of correlation values for the 
historic core is 0.486 but for the whole city is 0.201) and Iranian cities (the average of 
correlation values for the historic core is 0.458 but for the whole city is 0.373).  This 
means that the modern city as a whole does not intend to develop a strong link 
between the configuration of the local areas and the overall configuration of the city 
outside the historic core; but inside the historic core, the patterns of part and whole 
become closer. Provided by the radial expansion and the syntactic significance of the 
historic cores of English cities, this result makes a good sense, but in the case of Iranian 
cities there are some problems which makes this result not that comprehensible. First 
of all, the change of correlation from 'connectivity against global integration' to 'local 
integration against global integration' is excessive (almost three times greater on 
average for the latter in all defined zones). This means that connectivity and 
integration R3 are no longer close measures. More importantly, the historic core is still 
more correlated than the other areas of the city. Paying attention to the relative 
segregation of the historic core, and the pattern of modern development which 
truncates the traditional grid, a deeper look at this issue seems to be needed.  
 
The above mentioned result for the Iranian cities seems to relate to the effect of 
modern streets which have been super-imposed on the organic grid. In order to 
resolve this problem, a simple experiment has been carried out to see how an irregular 
grid responds to the straight lines which are superimposed on it (fig. 5.24). The 
experiment begins with an arbitrary organic grid, which has no special characteristics 
other than centrality, i.e. the whole pattern grows from the centre without any 
morphological change. The grid is cut by one, two or four lines in both radial and grid 
shapes. The scattergrams for each condition show that the correlation between local 
and global integration rises significantly when the system is intersected by more lines, 
and it is also demonstrated that the radial superimposition is more effective than the 
parallel method. A close look at scattergrams reveal how this effect happens: 
Figure 5.24: An experiment to explore the local/global responses of an arbitrary system 
to the different shapes of a super-imposed grid
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the super-imposed lines become highly integrated both at local and global levels, since 
they intersect a large number of lines; then these lines shift the end of the scattergram 
far from the rest of the system and stretch the scatter, making it tighter and tighter by 
adding more cutting lines to the organic system. The close inspection of the 
scattergrams, however, detects some groupings which belong to the groups of line 
located at one, two, three steps or more from the superimposed lines. It means that the 
local -as well as global- link between each line and the other lines of the system is 
provided through the superimposed lines, ignoring any kind of old structure -if it 
existed.  
 
According to the above experiment, it can be conjectured that the high correlation 
between parts and whole in the historic cores of Iranian cities is created by the 
interference of some dominant lines which bypass the organic system and build a new 
structure based on the depth from the modern streets. But in English cities, the higher 
correlation in the historic core is a result of the centrality (and consequently, higher 
global integration) of the old core on the one hand, and the evolution of the city centre 
into a more locally integrated system (provided by simplifying the grid and producing 
longer lines inside the core), on the other hand.  In order to study this effect, this is 
essential to investigate the part-whole scattergrams of modern grids. As the 
scattergrams for English cities demonstrate (fig. 5.25), the pattern of part-whole scatter 
is similar to the traditional city: an overall lumpy scatter which becomes differentiated 
at the right hand side and presents a tighter and sharper group of lines in this area. 
The lines of the historic core (shown in red) belong to this part of the scattergram, 
making a more compact and tighter sub-scatter in the system. This effect was already 
observed in English traditional cities, where the role of the historic core was played by 
the central grid of the old city. 
 
Both the overall shape of the scattergram and the distribution of the lines inside the 
old core are different in Iranian cities (fig. 5.26). First of all, there is no significant 
differentiation between the historic core and the rest of the city, except that the historic 
core lacks some of the most locally integrated lines produced by the modern 
developments (top centres of the scatters). The general shape of the scattergrams 
comprises a sharp end at the right side and a lumpy -sometimes layered- part at the 
left side. It can be noticed that there are a small number of lines (located at the far right 
end of the scattergrams) which hold the highest local, as well as global, values. If these 
lines are selected on the scattergrams, the dominant modern streets of the cities will be 
picked out on the maps. After the first group, two or three groups of lines can be 
identified on the right side of the scattergrams. These groups of lines are in fact the 
lines which are situated at one, two or three steps from the major lines of the system. 
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Figure 5.25: The local integration (R3) against global integration (Rn) scattergrams of six English 
modern cities(the red spots are located inside the historic core). 
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Figure 5.26: The local integration (R3) against global integration (Rn) scattergrams of six Iranian 
modern cities(the red spots are located inside the historic core). 
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After these groups, the shape of the scattergram changes and becomes looser and 
looser until ends up with some horizontal layering at the left side. These layers are in 
fact the lines located inside the deepest parts of the old core.  
 
Therefore, the modern streets of Iranian cities transform the superficial layers of the 
old structure to a new structure, but they scarcely impose this new structure on the 
deeper layers of the historic core. In fact, the traditional structure of the old grid has 
been sacrificed to give way to a new order which provides a shallower as well as more 
correlated structure; but the ultimate success of this process occurs when more and 
more modern lines penetrate inside the heart of the old core and make it more and 
more alienated from the traditional structure. This expresses another important aspect 
of Haussmanisation: the evisceration of the traditional grid by modern streets creates a 
very shallow urban system, and also imposes a new pattern of correlation between the 
local and global structure. This new pattern provides a new sense of readability, but on 
the other hand, destroys the traditional system of legibility developed by the organic 
grid during a long period of time before modernisation. 
 
5.8. A MORE DETAILED STUDY OF THE GRID TRANSFORMATION; how the retail 
centre evolves in the urban grid? 12 
  
Although the concept of 'city centre' initially seems easy to grasp, it has a puzzling 
nature. The process of determining a city centre can be a comprehensive study of the 
spatial as well as economic, social, behavioural and planning characteristics of the city. 
However, what we aim to do in this section is not a complicated approach to this issue; 
it is rather an investigation of the relationship between a simply defined centre of the 
city and the location of the historic core in the overall grid. By 'city centre' we could 
define the centre of different activities, as well as different events in the city; as Hillier 
defines it: "What we mean by the centre is some kind of multi-use network where people come 
for different reasons, especially but not exclusively retail, and somehow the different uses 
support each other to create a sense of composite urbanity, over and above the various 
components (Hillier 1996b)."  Three important elements can be extracted from this 
definition: first, the position of the prime retail activity in the city; second, the 
distinction of the city centre network from the rest of grid; third, the 'multiplier effect' 
created by adding new activities. According to these three properties, the relationship 
between the historic core and the city centre can be investigated. 
 
The retail activity as a prime function of the urban grid plays an important role in the 
significance of an urban centre. Not only is the location of the major retail in the city 
                                                 
12The method used in this section is based on the recent work of Professor Hillier, who has applied these 
methods to English cities in order to obtain a more clear definition of the city centre.   
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significant, but also the formation of the urban grid next to the retail centre can convey 
a lot of implications. Hillier argues that the addition of retail units to the initial retail 
line creates some sort of 'multiplier effect' on that line, because it acquires a special 
'destination value'; therefore, the next line of retail centrality does not necessarily 
follow the simple configuration of the city, but the second lines follows the 'relative 
centrality' created by the weighting of the first line with added retail units (Hillier 
1996b). Following this argument, Hillier discovers a common characteristic in English 
cities: if the network of the lines three steps away from the 'dominant retail space' in 
the city is extracted from the overall grid, a sub-grid will result which is considerably 
smaller and more compact; it appears as a small grid (and not a tree-shaped structure); 
and it shapes a convex structure or a 'convex envelope' with some linear expansions 
which extend outside the convex part. Hillier calls the last effect 'spiky potatoes', 
where the convex grid forms the potato and the linear extensions are its spikes (Hillier 
1996b). 
 
The application of the above method involves a problem. The definition of the 
dominant retail line can be fairly difficult and needs complicated calculations of 
movement, rent, customer and expenditure rates. In order to avoid these complications 
in our investigation, we tend to use the 'major retail streets', instead of the dominant 
retail space. Selection of a group of lines instead of one line not only reduces the 
possibility of error in determining the dominant line, but it offers some other benefits: 
it shows how the major lines of retail are distributed in cities; it signifies a sub-grid 
which could be compared to the shape of spatial cores or different urban locations 
(such as the historic core); and it can also show how the urban grid has developed 
around the retail core of the cities. For determining the major retail streets, we consider 
the streets which are regularly used for retailing and most of their length is covered 
with shops. The information used for this selection is based on common sense, the 
information derived from cartographic materials and city catalogues, and also personal 
observations in both English and Iranian cities. Again, this selection could be disputed 
for lack of precise calculations, but since the differentiation is just between the retail 
streets and other streets (not between just one street as the dominant retail centre and 
the rest of city), the results can be close enough to reality.  
 
The analysis of the retail centres in this research has two parts. Firstly, it is important 
to know how the lines of major retail -which represent one of the most important 
functions of the city- are embedded inside the modern urban grid, and how they 
communicate with the historic core. Secondly, there is a special interest to know how 
the urban grid develops around the major shopping streets. In order to operate these 
two analysis, the major retail lines of the Iranian and English cities are indicated on a 
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series of axial maps; then, the lines located up to three steps away from these major 
streets are determined on the maps (fig. 5.27 & 5.28). 
 
The retail centres of English cities present some common features (fig. 5.27). The major 
lines of retail -or the retail cores shown in red- make a compact and convex grid which 
is always found inside the historic core. This grid is continuous in all English cities, 
except Bristol which develops two centres.13 Another important finding is that the 
major retail lines of cities match the most integrated lines of the traditional city before 
the modern expansions. It can also be noticed that the most of the existing retail streets 
have preserved the same function through the history of the city from the medieval to 
the modern period. This means that the modern development in English cities 
structures the city in such a way that the dominant retail centre remains inside the 
historic core. The further expansion of the city only makes the retail core larger inside 
the historic core, however, it is apparent that other functions of the historic core, 
especially residential, have to give way to retail activity.  
 
The story is different in Iranian cities. First of all, there are two types of retail lines with 
different morphological characteristics: the traditional bazaar, and the modern streets. 
Although in some cities, the old bazaar still functions, the strength and logic of its 
function cannot compete with the new streets. As the analysis shows (fig 5.28), the 
modern retail streets traverse the historic core and tend to stretch outside the old area. 
In cities which have major extensions outside the core, such as Shiraz and Kerman, the 
retail focus extends outside the core and continues to develop outside it. Unlike the 
English cases, the existing retail core does not match the integration core of the 
traditional city, and the modern city tends to create a new retail pattern. Looking back 
to our historical studies of modernisation in Iranian cities, it can be affirmed that the 
first modern shopping streets were the streets which were cut through the bazaar 
complex. This supports Hillier's belief that the retail cores of cities are influenced by 
the initial retail spaces (Hillier 1996b); however, in the case of Iranian cities, the 
modernisation of the urban grid forces the focal point of the retail activity to shift away 
from the initial retail centre, but in English cities the modern structure of the city 
maintains the centre of retail core in its traditional position.   
 
The next stage of the analysis makes the above findings more explicit. The three-step 
grid from the major retail lines of English cities (shown in mustard) is a convex grid 
which covers the whole historic core (fig. 5.27). However, there are some linear 
                                                 
13It was explained before that modern Bristol historically tended to develop two retail centres: one is 
situated in Broad Mead area, which replaced the old retail centre of the old city in Wine Street after the 
Second World War; the second centre can be found to the west where Park Street and Queen Street are 
located. However, the Broad Maid retail centre seems to attract most of the mass shopping activities in the 
city. 
Figure 5.27 : The major retail streets (red lines) and the three-step depth (mustard lines) from the major
retail streets of  six English cities (c. 1985)
Modern York (c. 1985) Modern Winchester (c. 1985)
Modern Canterbury (c. 1985)
Modern Hereford (c. 1985)
Modern Bristol (c. 1985)
Modern Norwich (c. 1985)
Figure 5.28 : The major reta il streets (red lines) and the three-step depth (mustard lines) from the major 
retail streets of  six Iranian cities (c. 1985)
Modern Kermanshah (c. 1985)
Modern Kerman (c. 1985)
Modern Shiraz (c. 1985)
Modern Hamedan (c. 1985)Modern Semnan (c. 1985)
Modern Qazvin (c. 1985)
 Chapter 5: Urban Growth and Modernisation 
 
   
    
 
 249 
extensions which radiate from the centre in all major directions. This structure is what 
Hillier calls a 'spiky potato', including the convex historic core -the potato- and the 
linear roads which penetrate the whole grid -i.e. the spikes. This structure expresses a 
genotypical characteristic which has been created by the considerable harmony 
between the syntactic centrality and the retail centrality of English cities. The result of 
analysis in Iranian cities, reveals a different genotype. The three-step grid from the 
main retail lines this time invades the modern extensions outside the historic core and 
covers a considerable area. In contrast to English cities, this grid is neither convex and 
compact, nor limited inside the historic core. It is rather a distributed grid which 
emphasises the new city and ignores the old grid. In cities where the number of the 
cutting streets inside the core are larger -such as Kermanshah- the three-step grid 
penetrates inside the historic core, but outside the old area still receives the major part 
of coverage. Similarly, the morphological strength and stability of the traditional 
bazaar, for example in Kerman, can draw a relative emphasis toward the historic core, 
but the major part of it happens clearly in the modern parts of the urban grid. 
 
5.9. DISCUSSION AND CONCLUSION 
 
At the beginning of the chapter, two modes of urban transformation were 
distinguished: the old style which continued from the medieval period until the 
beginning of the Industrial Age; and the modern manner, which started from the 18th 
century and has proceeded until now. Enormous growth in urban populations, 
extensive urbanisation, new means of transportation and modern urban elements 
created the major difference between the new and old systems. Where the old changes 
were incremental, evolutionary and limited in size, the modern transformations were 
rapid, extreme and immensely expanded.  
 
However, the degree of change and methods of modernisation have been different 
among cities. On the one side of this spectrum are the cities which have pursued the 
highest adaptability with the old structure, and on the other side are the cities which 
have been subjects of the most extreme urban transformation. In this connection, 
'urban evisceration' -or 'Haussmanisation'- was introduced as a common method of 
modernisation, which has been implemented in European cities initially, but later 
became a universally practised urban policy. In a more detailed study of 
modernisation in English and Iranian cities, two categories of urban modernisation 
were recognised. The English method is a natural continuation of the traditional city 
based on the radial expansion of the traditional thoroughfares and centrality of the 
historic core, without using the extreme techniques of physical transformation. In 
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contrast, the Iranian method is an immoderate transformation, completed by a totally 
new form of urban growth against the remnants of the traditional urban structure.      
 
The analysis of plan measures has confirmed the possibility of an urban genotype for 
both Iranian and English modern cities, since the plan measures for the cities of each 
group were reasonably close. However, the important characteristic of the Iranian 
genotype was evident in the sharp contrast between the old and modern areas of cities; 
whereas the English genotype tended to present more harmony between the modern 
part of the city and the city as a whole. In English cities, the morphology of the historic 
city has evolved into a less complicated version, but it has preserved a significant 
similarity to the morphology of the plan outside the historic core. In contrast, 
modernisation of Iranian cities has not changed the overall morphology of the plan 
inside the core; instead, it has provided the basis for the growth of a different type of 
plan grain outside the old core. The results of syntactic measures were found to be 
complementary to the findings of the plan analysis. Again, the urban grids inside the 
historic cores of English cities were more consistent with the characteristics of the 
modern developments; whereas in Iranian cities, the syntactic characteristics of the 
urban grids inside the core were different from the modern extensions outside the 
core. More importantly, it became clear that the historic core in English cities was the 
centre of global integration, but in Iranian cities this centre shifted to the rest of the 
city. 
 
In the search for the spatial cores of urban structure the analysed maps of modern 
cities were scrutinised. These maps asserted again that the dominant lines of the urban 
system -or the integration core- in Iranian cities have been shifted to the modern areas 
of the city, whereas in English cities the integration cores of the system are still 
intimate with the historic core. Concurrently, the areas of higher segregation in 
modern Iranian cities move to the heart of the historic core, instead of the edges of the 
city which is the normal location for the least integrated lines in other systems such as 
English cities. A similar understanding exists at the local levels of urban structure. The 
uniform distribution of local integration in English cities is fairly close to the 
traditional local structure; but in modern Iranian cities a discriminatory local structure 
totally ignores the old principles and gives rise to a sharp contrast between the modern 
grid and the remnants of the old grid.  
 
In order to obtain an appropriate radius for local integration, the method which had 
been developed in chapter 4 was applied to modern cities and it became clear that the 
three step logic works for both English and Iranian modern cities. The structure of the 
urban system based on the part-whole relationship exposed a high correlation between 
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the local and global integration in both urban systems -especially inside the historic 
core; however, it was discussed through an experiment that the nature of this effect is 
different in these two urban types. The English modern city increases the part-whole 
correlation of the central area through a simultaneous process of global centralisation 
and local simplification of the local structure inside the historic core. In contrast, the 
strong correlation in Iranian cities is the result of the destruction of the traditional grid 
and establishment of a modern super-grid through the old fabric of the city, without 
affecting its deeper local morphology. In this respect, this is evident that the naive 
pursuit of shallowness and part-whole similarity can be achieved by Haussmanisation; 
but this method cannot accomplish a pattern which is able to develop without 
damaging the traditional structure of the urban grid. For this second style of growth 
the answer has to be sought in more evolutionary methods of urban development.  
 
In the final discussion of this chapter, retail was discussed as one of the most 
representative functions of the city. Retail is strongly influenced by the spatial 
structure; where the urban structure evolves gradually and the changes are 
incremental, the focal point of retail activity holds its old position and evolves 
sympathetically; but where the revolutionary methods of urban transformation is 
used, the retail centre needs adjustment, and this adjustment again follows the new 
patterns which already transformed the spatial structure. In both of our city types, the 
retail activity tended to locate itself in the most integrated, as well as the most legible, 
part of the urban structure, but the original location of the retail centre is also 
influential on the formation of the retail centre. When the traditional and modern 
spatial structures coincide, the retail core continues its traditional pattern of growth; 
but when the old and new structures contradict one another, the retail centre follows 
the more dominant structure. According to the findings of this section, it can be 
speculated that not only the pattern of retail activity, but also other major functions of 
the city, as well as the concept of 'city centre', have an intimate interaction with the 
dynamics of the urban grid. Therefore, the spatial transformation is followed by other 
modifications which can be analysed and even predicted from the type of analysis 
which have been adopted through this chapter. 
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CHAPTER 6:  
 
 
 
 
CONTINUITY AND CHANGE IN OLD CITIES;  
AN ANALYTICAL APPROACH TO THE ISSUES OF SPATIAL TRANSFORMATION 
AND URBAN CONSERVATION INVESTIGATED IN THE HISTORIC CORES OF 
IRANIAN AND ENGLISH CITIES. 
 
 
 
 
               
 
 
 
 
 
 
 
 
INTRODUCTION 
 
It was argued in the previous chapter that the nature of the process of urban 
transformation has changed dramatically from the 18th century. Unlike the traditional 
modifications which were slow, gradual and adaptive, the modern changes were fast, 
destructive and large-scale. Whereas the necessity of preserving the past within the 
existing urban structure had always been observed in traditional cities, the magnitude 
and power of the modern format of urban transformation soon led to the rise of 
serious concerns about the preservation of the diminishing past. Initiated by the 
developed countries, and followed by other nations, the issue of urban preservation 
has become one of the controversial subjects of urban studies, especially from the 
second half of this century.  
 
Although the principle of urban conservation seems to be accepted widely, the 
interpretations and approaches seem to be diverse. The fundamental questions, such 
as why to preserve, what to preserve and how to preserve, become complicated 
problems when the bases and theoretical frameworks are unclear. Urban conservation 
in terms of preserving the monuments and remarkable buildings seems less 
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problematic since there is a widespread understanding that these buildings are 
respectable pieces of art and history, besides, they possess a durable structure and 
aesthetic quality which makes them culturally and economically viable. The major 
problem arises when the city is to be preserved as a whole, i.e. a complete structure 
which maintains the components of an old system. The significance of this problem 
lies in a contradiction between the city as a conveyor of contemporary urban life and 
the city as a conveyor of the past urban heritage. In fact, this contradiction creates the 
diversity of approaches to this subject, varying between the two extremes of radical 
change and absolute preservation. It is certainly a difficult task to determine how 
much of the past should be preserved and how much of it should be compromised to 
enable the city to cope with the needs of modern life. In this connection, not only the 
fundamental and theoretical frameworks of urban conservation, but also the practical 
and analytical methods of approach to the issue seem inadequate. Again, apart from 
individual buildings, the methods presented for the study, analysis and 
implementation of urban conservation have remained fairly limited.    
 
In the previous chapters the significance of the analytical morphological studies for a 
thorough understanding of urban behaviour was demonstrated. This type of study 
seems even more relevant in the field of urban preservation, since a major concern of 
conservation is the physical formation of cities. Buildings and spaces inside the historic 
cores are the important assets which have to be dealt with; in fact, they are the main 
subjects of the discussion in connection with other -social, cultural and economic- 
factors. Using the results and methods of the previous chapter, this chapter aims to 
establish a new approach to the concept of urban preservation. This covers two 
aspects. Firstly, it investigates the principles of urban conservation, scrutinising the 
different approaches to this issue: in order to determine whether the prevalent 
concepts of urban conservation are adequate, or if there are some important issues 
which need to be addressed. Secondly, a new methodology for conducting the process 
of urban conservation is presented which benefits from the general methodology of 
this research. This relies on the analysis of the representative groups of the selected 
cities in this thesis and a comparative investigation of the old and new historic cores. 
 
The first part of the chapter begins with a review of the origins of the thoughts and the 
perspectives opened towards the issue of urban conservation. This section, which is 
intended to provide a general understanding of the subject, will be followed by two 
other sections which bring the focus of discussion to Iranian and English historic cores. 
The analytical part of the chapter begins as usual with the measures and tables 
resulting from plan analysis and then syntactic analysis. These measures will be 
supported later by an extensive discussion on the graphical representations of cities at 
a local and global level. Transformation of the part-whole structures in historic cores 
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will be the last pure spatial attempt of the chapter, whereas the two final sections bring 
forward a more tangible nature of change and conservation in the old cores, based on 
the interaction of 'urban elements' and other relevant factors in the old cores. Through 
these two sections it will be demonstrated that the spatial structure is in a close 
relationship with the life of the historic core, and  urban conservation is unlikely to be 
successful without paying tribute to fundamental lesson which can be learnt from the 
spatial transformation.        
 
6.1. OLD CITIES REVISITED; a search for the origins and significance of the 
concept of 'urban conservation'. 
 
In order to enter the field of urban conservation, first we have to investigate the 
definition of this concept in the context of the built environment. Bernard Feilden's 
definition, though mostly building-oriented, is a short and efficient one: 
 "Conservation is the action taken to prevent decay. It embraces all acts that prolong the life of 
our cultural and natural heritage, the object being to present to those who use and look at 
historic buildings with wonder the artistic and humane messages that such building possess 
(Feilden 1982, 3)."  
According to this definition, conservation is the safeguarding of the messages that are 
being conveyed by the built environment. However, the extent of the custodianship of 
these messages is not clear. Should the messages of the past be delivered to the future 
without any change, or has the present generation to make adaptations to the built 
environment in order to fulfil the requirements of its time, as well as to leave the 
messages of its own time for posterity. This expresses the complexity of conservational 
thought and the possible change of attitude towards it. 
 
The difference between the terms 'preservation' and 'conservation' in the urban 
terminology of the English language demonstrates one of the complexities of this 
issue. In Peter Larkham's opinion: 
"it is widely realised that 'preservation', in English planning usage, has unfortunate 
connotations implying a total lack of change. 'Conservation', by contrast, is seen to be a more 
active process embracing various changes, particularly those enhancing the area in question 
(Larkham 1990, 351)."  
The shift from preservation to conservation is in fact one of the important products of 
the evolution of conservation thought during the past two centuries:  
"... preservation in the old sense was an act of embalment, conservation in the new sense has 
become a creative act which aims at enhancing the life of the community (Cantacuzino 1975, 
3)." 
 In this sense, conservation finds a wider span of meaning ranging from physical 
preservation to the sensible use and re-use, adaptation, regeneration and enhancement 
of the historic assets. 
 
The discussion on urban conservation begins with a simplistic, yet complicated and 
fundamental question:   
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"Why preserve the old? what is it that an old building stock adds to the urban experience to 
deserve that it should be retained or even emulated? who cares about this elusive entity, 'built 
heritage' and does what we conserve represent the need of us in this arena (Kostof 1992, 299)?"  
The answers can arise from the definition of conservation as the prolongation of the 
life of the built environment in order to carry the messages of the past. The major 
components of the built environment, which frequently survive for centuries because 
of their specific technical features, belong to the achievements of the past and the 
cultural development of the nations. They are evidence of the nation's economic and 
social developments throughout history; therefore, the works of architecture and 
urbanism embody the history of the people that created them. By preserving these 
elements of the history, as Wayland Kennet argues, we seek to maintain an 'evidence', 
an 'example' and an 'emblem' (Kennett 1972, 13).  He sees old buildings as the evidence 
of the way our ancestors lived, "which must become more and more interesting to us as we 
become more and more aware of the end of our way of life is in sight (Kennett 1972, 14)." At 
the same time, he believes that the fine buildings of the past can set examples of 
beautiful things, as well as emblems of our attachment to the values which are more 
pleasant and joyful than economically motivated intentions. 
 
There are, however, more diverse arguments on the issue of conservation other than 
the above types of discussion. Peter Larkham in his systematic investigation of the 
issue presents a larger range of discussions which include psychological, didactic, 
financial, fashion and historical arguments (Larkham 1996, 6-15). The psychology of 
conservation originates from the thought that civilisation could be defined as a 'sense 
of permanence' and the civilised man 'must feel that he belongs somewhere in space 
and time, that he consciously looks forward and backwards'.1 According to various 
studies this 'looking back' is an important stimulus -even a necessity- of human life. In 
this sense historic areas act as a visual confirmation of the past in confrontation with 
the unknown future. The pedagogic aspect of conservation, however, relies on the 
'moral duty' to pass on  the accomplishments of our ancestors: 
"the physical artifacts of history teach observers about landscapes, people, events and values of 
the past, giving substance to the cultural 'memory' (Larkham 1996, 7)."  
 
According to Larkham, the financial viability of historic buildings and cities is also an 
important argument. It has been realised that conservation can be profitable, at least in 
some circumstances. In this connection, tourism and the development of historic 
centres have always been understood as important issues, however, even the simple 
act of listing buildings can pump financial vitality -or stagnation- into historic areas. 
This is sometimes related to another relevant argument: that of fashion and the 
existing trend within societies toward conservation, especially when conservation is 
                                                 
1Larkham uses the suggestions of Lord Clark on this matter (Clark 1969). 
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high on the political agenda. Fashion is obviously influenced by other factors such as 
the economic, cultural and political status of the society, but the status of being 
fashionable or non-fashionable always plays an important role in the significance of 
conservation. Finally, the last argument is the historical implications of conservation. 
We need to preserve the products of history since we want to be in the chain of human 
evolution:  
"And yet the unexamined and very emotional belief persists that historicity is where we find 
some visual record of our life as a community with a collective past, that somewhere among 
the gables and bay windows is the echo of people who came before us and occupied the place 
and built these buildings as object of pride and self-advertisement (Kostof 1992, 299)."  
This is in accordance with the belief of other theorists who perceive the elements of 
physical environment as the loci of the 'collective memory':  
"Memory, within this structure [collective urban artefact], is the consciousness of the city; it is a 
rational operation whose development demonstrates with maximum clarity, economy, and 
harmony that which has already come to be accepted (Rossi 1982, 131)."  
 
In order to obtain a better perception of the conservation arguments, it is useful to see 
how these ideas have evolved throughout time. The tendency toward preserving 
architectural and urban artefacts has a long history. The persistence of ancient 
monuments and buildings in various civilisations is partly related to their durability 
and partly to the actions that have been taken by the people to preserve them. It can be 
seen throughout history that if the major objects of the built environment were the 
subject of destruction in some periods, they were restored and respected in other 
periods.2 In the last two centuries of the antique period, some legal and technical 
actions were taken to protect the monuments, however, after a long period of 
neglecting the architectural monuments, perhaps the first conscious attempts after the 
antiquity to protect historic monuments happened during Renaissance. Both legal and 
technical aspects of conservation were developed in this period:  
"This early realisation of the need to preserve works of art was undoubtedly promoted both by 
humanist ideals and by the admiration felt during the Renaissance for the works of antiquity, 
which provided the inspiration for Italian architecture at that time (Papageorgiou 1971, 39)."  
 
It is not, however, earlier than the early 19th century -i.e. the growing period of the 
Industrial Age- that the major change of attitude toward the monuments and 
inheritance of the past began to happen in Europe (Larkham 1996, 33). As Papageorgiou 
explains:  
"The 19th century, which was a period of great technological progress and growing 
urbanisation, systematically ignored the specific character of the historic townscape. The only 
interest taken in this subject was a strictly limited concern for the conservation of individual 
architectural monuments, most of which were chosen at random. ... Meanwhile the urban 
formations of the historic centres underwent profound changes due to the building of wide 
                                                 
2Wayland Kennet in his book Preservation discusses how for instance the Roman Colosseum was seen as a 
source of construction material in the periods of some Popes (Kennett 1972) and was preserved in the 
period of some others in the Middle Ages (Larkham 1996: 33).   
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new roads, the introduction of tramways and the creation of spacious public squares 
(Papageorgiou 1971, 84)."  
The rise of conservationist ideas in this period can be related to the expanding threats 
created by industrialisation and urbanisation on the one hand, and the rise of the 
public conscience about the values of architectural heritage, on the other hand. In any 
case, the actions were limited and mostly focused on individual buildings.  
 
The awakening of the German 'national conscience' after the Napoleonic Wars, 
interpreted as the concept of 'Heimatschuz' (protection of homeland), has led to a 
long-lasting custom of conservation in this part of the world. A very interesting aspect 
of the German conservationist ideas is the very early interests in the protection of the 
urban and rural 'townscape' and the image of streets or Strassenbild  (Papageorgiou 1971, 
39), though this aspect never reached to a mature level before the second half of the 
current century even in German realm of preservation. In spite of the rise of some 
concerns about the ancient monuments in the 18th century, the English approach 
began in the first half of the 19th century with writers such as Pugin who fulminated 
against Classical architecture as a dominantly adopted style in Britain after the 
Reformation, and publicised Gothic architecture as the true picturesque architectural 
style:  
"They held not that the medieval was good because it was beautiful, but it was beautiful 
because it was good (Kennett 1972, 18)."  
John Ruskin, the famous preservation theorist, in his influential book, The Seven Lamps 
of Architecture (Ruskin 1849), strongly follows the same line of argument, insisting upon 
preservation and revivalism of Gothic architecture. This way of thinking had a major 
public impact:  
"it taught for the first time the spiritual and historic importance to a nation of its architecture 
(Steegman 1970, 90)."3  
In a similar theoretical approach, the French architect and restorer Eugène Viollet-le-
Duc espoused the revival of the Gothic style, but he also believed that pure revivalism 
should not be the only architecture of the present.4 A more important contribution of 
Viollet-le-Duc, however, was the introduction of a new art to the realm of architecture: 
the scientific restoration of monuments (Larkham 1996, 36). The French also took the 
first steps toward legislation for the preservation of historic buildings:  
"While Italy's major contribution in the sphere of preservation has been the development of 
new conservation techniques for works of art, and while Germany acquired an early 
appreciation of the importance of 'townscape' and, of more recent years, considerable expertise 
in the reconstruction of whole urban areas, France has always taken the lead in the 
establishment of new and effective administrative methods (Papageorgiou 1971, 40)."  
 
                                                 
3As quated in (Larkham 1996, 35). 
4Although both Ruskin and Viollet-le-Duc praised Gothic architecture, their whole conception of Gothic 
was different. Ruskin admired Gothic building for the beauty given by carver and artist to it; Viollet-le-
Duc admired it for its powerful logic of construction (Larkham 1996, 36). 
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The actual movement toward the conservation of the historic monuments in Europe 
begins in the 1830's and 40's with the establishment of societies such as Comité Spécial 
des Arts et Monuments in France  which published a list of monuments for preservation 
for the first time (Kennett 1972, 21). Such institutions appeared also in the late 19th 
century in other European countries, such as the Society for the Protection of Ancient 
Buildings (set up by William Morris in 1877) and the National Trust in 1895 in England 
(Hunter 1996, 9). The first pieces of legislation on the preservation of historic building 
also appear in the late 19th century, again pioneered by French legislation, such as the 
1887 Act which established different categories of historic monuments based on both 
scientific and legal criteria (Papageorgiou 1971, 40). These laws were updated and 
strengthened by some complementary acts in the early 20th century (such as the 1913 
Act in England and 1918 Act in France), which gave more operational power to 
authorities to preserve old buildings; however, for more comprehensive and practical 
legislation the European historic cities had to wait until the 1960's.   
 
In the first half of the 20th century, a new dimension was introduced to the realm of 
urbanism: urban planning. Although planning was not too concerned about the 
historical and physical aspects of the city and gave more primacy to economic and 
social care, it opened other sights toward the issue. Economic viability, social stability, 
adaptation and rehabilitation were among the issues which gradually entered the 
realm of urban preservation. Quite unexpectedly, the work of the first urban planners 
had some interesting contributions to urban conservation. Patrick Geddes, known as 
the father of planning, in his visits to Indian old cities -such as Madras and Lahore- 
developed his concept of 'conservative surgery', "or, in latter-day jargon, urban 
rehabilitation (Hall 1988, 243)." He strongly opposed the actions of engineers, who under 
the name of sanitary improvements had implemented large schemes of widening and 
clearance in Indian cities following the dominant trend of Haussmanisation. Geddes 
claimed that 'the existing roads and lanes are the past products of practical life, its 
movement and experience' (Hall 1988, 245); therefore, by a careful study of the fabric 
and problems, improvements could be made without unnecessary destruction: 
"antisepsis and conservative surgery -in plainer terms, cleaning up and clearing up ... In this 
way the old life of Mohallas and Bazaars is substantially left to go on, upon their present lines, 
without any serious changes ... By our small removals, straightening, opening, and replannings 
in detail, a network of clean and decent lanes, of small streets, and open places, and even 
gardens, is thus formed, which is often pleasant, and I venture to say sometimes beautiful 
(Geddes 1918, 51)."5  
By this, Geddes contributes not only to a new approach to urban conservation, but also 
to the issue of conservation in developing countries. Unfortunately, the Geddesian 
approach was too early for its time and was not appreciated as much as it deserved. 
 
                                                 
5 As quated in (Hall 1988, 247). 
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The urban conservation movement, even in terms of the preservation of individual 
buildings, never reached a significant level before the Second World War. The major 
destruction of the historic centres in Europe and the strong sense of identity supported 
by post-war nationalism, were among the reasons which gave rise to the issue of urban 
conservation in the second half of the 20th century. The historic cores of European 
cities experienced two types of approach, or in fact a mixture of them, in their post-
War reconstruction: the preservation approach, and the modern development. Many 
European historic centres -such as Warsaw- were rebuilt exactly in the same manner as 
they had existed before the war. However, under the great influence of Modernism, 
there were also numerous development schemes which totally ignored the old 
structures and established the products of the International Style in the hearts of old 
centres. Opposition to these radical changes, influenced by the growing awareness of 
the environmental heritage, on the one hand, and the beginning of major criticism of 
Modernism by urbanists and architects,6 on the other hand, led to more 
comprehensive and conscious approaches to urban conservation after the 1960's 
(Papageorgiou 1971, 30).  
 
A very important change of attitude toward conservation after this period is the shift 
of conservation thought toward the conservation of 'historic areas' and 'townscape' 
instead of individual buildings. Disturbed by the destruction of historic centres, a new 
belief started growing that the monuments -as set pieces of built environment- are 
meaningless without their context:  
"The set pieces ... stand glorious and glistening (some have been restored and cleaned) for 
tourists to come and see in their thousands every year. But now. more and more because of the 
devastation goes on, they have become mountains without foothills, like Old Masters without 
frames (Fergusson 1979, 77)."  
More importantly, the historic centres of the cities were seen as the dynamic focal 
points of culture and tradition which can provide the central elements of the modern 
city:   
"In this new architectural age, in which urban buildings will be constantly transformed, there 
will be only two constants: nature and the static townscape of man's first architectural age, 
which is now drawing to a close. These traditional townscapes -which will include those of our 
own 'modern' period- must be preserved so that they may be incorporated into the dynamic 
spatial settings of the future where they will provide a static component and bear witness to 
the continuity of architectural development (Papageorgiou 1971, 185)."  
In the other words, the historic centres within the whole system of modern cities, can 
play the role of monuments in the traditional cities, i.e. points of reference and centres 
of visual and cultural attraction.  
 
                                                 
6References can be made to architects such as Robert venturi (Venturi 1966) and Aldo Rossi (Rossi 1982), 
and urbanists such as Christopher Alexander (Alexander 1966). 
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However, the importance of townscape preservation is one matter, but its assessment, 
in terms of how far the conservation could go or should go, is another matter. The 
necessity of control and planning for historic centres led to new commitments and 
legislation. The French took the initial steps again. Although the groups of historic 
building were already eligible for protection under the terms of the 1930 Act, it was 
not until 1958 that the preservation of groups of buildings was practically financed in 
France. In the practical world of planning the major step toward area  conservation 
was made with 'Malraux Act' or secteur sauvegardé  law of 1962 (Kostof 1992, 303). This 
law was designed to protect old urban centres -as a whole- from the pressures of 
modern development. This was followed with an enthusiastic movement toward new 
legislation in developed countries. For instance, an act in Britain, the 1967 Civic 
Amenities Act, extended consideration from individual buildings to entire areas, 'the 
beginning of effective urban conservation per se in Britain' (Larkham 1996, 42).  
 
The appreciation of historic townscape was initiated by the urbanists such as Moholy 
Nagy and Gordon Cullen (Cullen 1961) who drew attention to the aesthetics of the 
urban fabric. These ideas, as Appleyard explains, are interested in the experience of 
location: 
"... wiping away the settings to historic monuments undermines their meaning. 
Besides, these old quarters have aesthetic and social meanings in their own right. ... 
Townscapists worry less about the individual buildings or interiors than the texture of 
floorscape, vistas, sequences, landmarks, street furniture, signs, lamps, and so on; the 
'experience' of place (Appleyard 1979, 24)."  
For Cullen townscape is the art of relationships, the products of weaving together the 
various physical components and functions in order to create a unique character. The 
issue of townscape character also reflects in the works of other authors. Aldo Rossi 
develops his interpretation of townscape as a harmonious interrelationship between 
the 'locus' of the urban elements and the 'collective memory' of its inhabitants (Rossi 
1982, 131); whereas M R G Conzen derives the concept of 'genius loci' or 'spirit of place' 
from the individuality of each place and the uniqenness of the townscape; i.e. the way 
that inhabitants identify their own town (Conzen 1981b, 82;  Larkham 1996, 349). 
 
The focus of townscape on the relationship between the physical elements of the city 
creates a strong link between urban conservation and another important field: urban 
morphology. The morphological study of urban landscape (Stadtlandschaft) has an old 
root in the German-speaking morhpogenetic research tradition of central Europe 
(Larkham 1996, 27). However, the historico-morphological approach in the English-
speaking research environment remained fairly small-scale before 1960's and was 
more preoccupied with quantitative geographical analysis. The major contribution to 
the introduction of this field has been made by M R G Conzen, who brought the 
morphological experience of the central Europe to English literature. He  pursued the 
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issue of urban conservation within his wider concept of 'townscape management', "that 
is, going beyond conservation of singular structures to the caretaking of entire historical fabrics 
(Kostof 1992, 303)." Conzen's key attribute which requires management in the city is its 
'historicity'. He believed that the building pattern of historical townscapes carries the 
specific impulse of building replacement into the townscape in each time period, 
reflecting continuity and change, as well as the economic and social history of urban 
community (Conzen 1981b, 62). Historicity, in his opinion, is an important ingredient of 
the compound experience of the townscape in its full socio-cultural context (Conzen 
1981a, 83). 
 
Conzen recognises three principal components of historicity in the town: the town 
plan (streets and plots), buildings, and land-use.  
"The town is its [the settlement group or social complex] immediate habitat and owes its 
morphology to the functional requirements of that society. As these requirements change in the 
course of time so do the forms designed to cater for them, namely types of town plan, urban 
building types, and the location of the particular types of urban land-use (Conzen 1981a, 80)."7  
Among these three components, the town plan is the most durable, the buildings are 
less conservative, and the land-use patterns are rather ephemeral (Larkham 1990, 352). 
By amalgamating these three factors Conzen conducts an interesting analysis of urban 
historicity, which leads to a remarkable result in the revelation of the morphologically 
homogenous areas or 'morphogenetic types of plan unit' (Conzen 1981c, 50). The 
hierarchy of these morphological units is the geographical manifestation of the 
historical development of the townscape and encapsulates its historicity; thus, it is the 
reference point for assessment of any proposal for change in the historic city 
(Whitehand 1990, 372). This is a powerful theoretical approach to urban conservation 
which also employs analytical methods; and although it does not show the practical 
methods of conservation, it sets the historico-morphological studies as a prerequisite 
elements of any action toward preservation.  
 
After the early years of townscape preservation, the urban conservationists realised 
that the physical preservation of the townscape is not a complete answer to the 
problem of historic cores. Historic areas should not stop evolving:  
"Early conservation measures imposed restrictions on the architecture, appearance, and use of 
historic buildings. ... This kind of passive conservation entombed the historic city, turning it 
into a deteriorating museum, a policy now being abandoned in favour of active conservation. 
The French, for instance, now consider dropping the old term 'safeguarded' areas in favour of 
'revitalised' or 'rehabilitated' ones (Appleyard 1979, 23)."  
The idea that life should be continued in historic areas added another dimension to 
urban conservation: rehabilitation, which had been suggested by people like Geddes a 
long time before the 60's and 70's, and unfortunately had remained unattended. Urban 
renewal or rehabilitation is a younger discipline which attempts to ensure that the 
                                                 
7The emphasis is by the thesis. 
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operation towards preservation (passive conservation) is in accordance with social and 
economic research so as to create optimal living conditions in historic centres which 
are adaptable with our present standards (active conservation). This is more about 
preserving the essence and soul of historic cores rather than its physical entity:  
"... Those working in the field of urban rehabilitation are trying to preserve an original scale of 
townscape, which then has to be integrated into the new architectural cluster in its environs. ... 
the object of urban rehabilitation is not the preservation of old towns as museum pieces. On the 
contrary, it merely wishes to preserve the original scale of the townscape, which then has to be 
integrated into the new architectural cluster in its environs (Papageorgiou 1971, 185)."  
The recent trend in conservation in developed countries is turning more and more 
toward a dynamic process which is able to preserve the characteristics of the old cities 
as the focal point of history and culture in the modern cities, but meanwhile, it is 
capable of producing life, activity, social and economic productivity, and a sense of 
evolving durability. The most recent terminology in expressing the contemporary 
understanding of conservation is 'sustainability', which is regarded as an attempt to 
create a balanced urban environment without destroying the physical and social basis 
on which the human species depends (White 1994).  In this sense, sustainable cities, in 
summary, "are cities where socio-economic interests are brought together in harmony (co-
evolution) with environmental and energy concerns to ensure continuity in change (Nijkamp 
and Perrels 1994, 4)."  
 
The problem of urban conservation in developing countries, however, has entirely 
different implications. First of all, the historical background and the speed of the 
process of change after the Industrial Age in these types of cities are completely 
different from the developed countries. As discussed in the previous chapter, the 
major process of change outside the Western realm started in the beginning of the 20th 
century, i.e. when the West started to think seriously about the preservation of its old 
cities. Industrialisation, and more importantly, rapid urbanisation, as well as the 
explosion of population and social disintegration, were the inevitable consequences 
which dominated the urbanism of these regions, without leaving any passion for the 
undesirable and unfashionable old cities. Engineering solutions (such as 
Haussmanisation) and alien planning methodologies in order to incorporate the 
elements of the Western modern city have brought enormous damage to the fabric of 
the old cities such as Islamic traditional towns, which due to their intrinsic cohesive 
nature were particularly vulnerable to dramatic changes (Antoniou 1981, 57).  
 
Apart from the massive destruction of urban form and historic monuments, which is 
not reversible under any conditions, the cities of the developing world suffer from 
numerous other problems that make urban preservation much more difficult than in 
the developed countries: 
"On the one hand physical decay is rapid, ... , and on the other hand financial resources for 
preservation are often scarce. ... Few developing countries can afford the luxury of preserving 
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their urban and architectural patrimony when the more pressing problems of hunger, disease, 
unemployment, and housing shortages seem insurmountable (McQuillan 1990, 394)."  
Even in countries that can afford the expense of conservation, the attraction of the 
people toward modern life and its symbols presents a major obstacle: "This reaction 
against traditional societies and patterns of living makes it difficult to persuade people that the 
artefacts of their own culture are worth preserving (Lewcock 1978, 66)." Like any other part 
of the world, the conservation of major monuments is more sensible for the people and 
authorities, whereas in the case of townscape preservation, problems remain more 
complex. 
 
The actions toward the preservation of old cities has started in developing countries by 
and large from the 1960's. This has also been inspired by the Western trends and the 
awakening of the urban collective conscience in this period. A large number of studies 
and projects for the preservation and rehabilitation of historic cities have been 
produced in the past three decades. Legislation and laws for the protection of historic 
buildings and settlements are also developing. Whereas these actions initially adopted 
Western methods and solutions, the urbanists of the developing world are becoming 
more and more attracted to the idea that the Western experience is useful in 
understanding the complexity of the urban conservation issue, but for an efficient 
result one should be conscious that the particular problems of cities have specific 
answers which can only be obtained from an in-depth study of them. 
 
According to the above survey of major issues within the framework of urban 
conservation, it is clear that any action in this direction is bound to be of a high degree 
of complexity. By nature, tackling a complex problem needs the tools which can 
simplify the complexity of the problem. In this research it is believed that the 
analytical methodology which was applied in the previous chapters to reveal the 
nature of the 'organic city' and the 'modernised city', is also able to provide more 
insights toward the problem of urban preservation. Although this research develops 
its own ideas of the approach to the problem, it is not a stranger to the prominent ideas 
within this field. For instance, it enjoys the Conzenian lessons of historico-
morphological study of the historic centres, on the one hand, and relies on the 
Geddesian lessons of exact understanding before surgery, on the other hand. 
However, similar to the previous chapters, the issue of urban conservation in the 
following sections of this chapter is investigated through the concepts of space and 
urban spatial structure. In other words, urban spaces, and other components which 
follow the spatial patterns, are seen as the major material of conservation in old cities.  
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6.2. THE EXISTING CONDITIONS OF THE HISTORIC CORES OF ENGLISH AND 
IRANIAN CITIES; implications and problems  
 
In the previous chapter, the history, physical pattern and socio-economic 
characteristics of English and Iranian cities after the modern period until now were 
discussed. In this chapter it is not intended to repeat those studies; thus, the 
information needed on each category of English and Iranian cities, as well as each 
individual city, can be found in the previous chapter. However, before moving toward 
the analytical discussion a short description of the current situation and problems of 
the historic cores in these two categories can complete the information presented in the 
previous chapter. 
 
6.2.1. The historic cores of English cities today 
 
The functional structure of the historic traditional cores has been influenced by the 
pattern of growth in English cities. Although the physical patterns of English historic 
centres have not undergone drastic changes, still there are differences between the 
English traditional city and today's historic core in terms of the pattern of land-use and 
activity. Briefly speaking, the traditional city used to be a closed urban system where 
people lived, worked and interacted with outside and inside. The historic cores today, 
are mainly places for work and interaction, but not for living. The shopping and retail 
activities, which had been concentrated in the centre of the old city are now situated 
inside the whole core and cover a greater part of it. Public services -such as banks, post 
offices and public offices- and commercial activities -such as offices and warehouses- 
have also expanded inside the core. Instead, the residential function has been 
minimised in the centre and scattered outside the core. In fact, in this transformation 
the role of the centre in the traditional city has been given to the whole historic core 
and the major elements of the city are located inside the core; on the other hand, the 
outskirts, which used to be outside the city walls, have become the residential areas of 
the new city. However, there is a main difference between the pattern of residential 
land-use in old and modern cities. In the traditional city, houses could be found 
everywhere in the city even in the centre (in fact, the best residences were often located 
in the centre), but in the new city the centre is depopulated significantly and the 
houses which survive in this area are sometimes among the most impoverished 
residential areas of each city. 
 
Like many other old cities, traffic and accessibility are among the most important 
issues of English historic cities. The demolition of city gates in some cities, like 
Winchester and Exeter, became a necessity in the 19th century since the centres needed 
to gain a wider access to the outside. However, vehicular accessibility did not become 
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a widespread problem until the 1930s, when motor vehicles became an important 
means of transport inside and outside cities. The problem required urgent solutions, 
especially in the 1950s and 1960s, when a tremendous boom in private car ownership 
started. The first solutions were 'bypasses' and 'orbital routes', mainly to deal with 
through traffic. According to the favourite guidelines of the time , a new road was 
constructed around the centre of almost all historic towns with spacious interchanges, 
permitting a large amount of redevelopment on the fringe of the town centre 
(Thompson and Jacomb 1985, 2). There have also been internal rearrangements of streets 
and buildings in order to create a network of streets subordinate to the need of people 
living and working there. Under the reactions of the 1970's and 1980s against such 
extreme changes, it was widely accepted that "there are limits to what an historic town can 
accommodate without losing its character (Thompson and Jacomb 1985, 3)", and the large-
scale destruction of streets was abandoned in the old cores.  
 
Today, the typical traffic system of historic cores in English cities is based on a wide 
'ring road' around the core which is connected to the rest of city and outside by some 
major roads. Sometimes, these major roads penetrate inside the core, but through 
traffic is significantly reduced. Parallel with these typical undertakings:  
"a separate movement has gathered around the issues of protecting cities and neighbourhoods 
from autotraffic and trucks. The Buchanan Report (1963) first conceptualised the conflicts 
between access and environment, and began a movement to create 'environmental areas' in 
cities, where the environment for living would dominate access for traffic... (Appleyard 1979, 
25)."  
Influenced by these trends, vehicular access to the historic centres of English cities 
becomes more and more restricted when one approaches the centre and where some 
public car parks are provided. Traffic management schemes and traffic calming one-
way systems have been often used to create these restrictions and today are common 
features of historic centres. Public transport usually gives a good coverage of the city 
centre, but the bus or railway stations are located on the fringes or outside the core just 
next to it.  
 
Pedestrianisation of city centres in the past three decades has become a common task 
in many European historic cities, since it was realised that: 
"[the historic streets] are not only shopping areas but major focal points for recreation and 
cultural life ... . Historical Monuments, fountains, restaurants, cafes, cinemas, theatres and 
museums form a continuous chain of attraction, beauty and enjoyment (Kennedy and Kennedy 
1974, 11)."  
This idea was supported in English cities and from the 1960s many projects were 
implemented to convert the main areas, at least shopping streets, of historic cores to a 
pedestrian zone.8 Pedestrianisation and beautification of central streets has brought 
several benefits. Firstly, by providing a desirable place for shopping and 
                                                 
8Twenty six examples of these projects, for instance, are presented in a booklet called "The new life of the 
historic city" published by the Ministery of Environment, Development Department, 1972. 
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entertainment, the old city has become again the focal point of life and activity in 
historic cities. Secondly, the economic potential of the core has produced a good 
resource for further improvements and investments; and thirdly, the historic 
buildings, which have survived the demolition and been protected, have become the 
favourite places for visitors and also a potential for re-use and regeneration. Although 
the pedestrianisation of the main streets was a great improvement in the cores, but it 
has not been normally expanded to the entire area of the old cities and sometimes 
there is a sharp contrast between the pedestrianised zone and the other parts of the 
core.9  
 
Preservation of old cities has become a major issue in the contemporary trends of 
English urbanism. The protection of historic monuments, which started a long time 
ago, has evolved to 'conservation areas' by law and there are more and more 
restrictions upon the destruction and modification of buildings and open spaces in 
historic cities. Even some prominent historic cities -York, Canterbury, Chester, Exeter 
and Hereford- were designated as 'areas of archaeological importance', where 
enhanced provision is to be made for 'rescue archaeology' during development (Rydin 
1993, 109).  
 
In spite of the relative success of English historic cities in maintaining their position as 
the focal point of urban life and heritage, there are also important problems which 
they suffer from. The most important problem perhaps is the unbalanced combination 
of 'living' and 'using' population in the core. As mentioned before, the core has lost its 
residential function and although the core is efficiently used during the working days, 
it is empty in the evenings and at week-ends. This creates an unsustainable 
environment inside the core. In non-working hours the core is occupied by poor or 
homeless people and there is a fear of crime -as well as real crime itself- which 
decreases the attraction of the historic core for visitors. Besides, there is a large number 
of unoccupied buildings, especially on the second and higher floors, confronted with 
the danger of deterioration. Also, many public buildings, such as churches have lost 
their functions and remained just as physical artifacts without any life inside. This 
eventually leads to neglect and later decay of historic buildings. In recent years, some 
regeneration schemes have been proposed in response to the problem. For instance the 
scheme of 'living over the shops' is a program to facilitate the re-use of the upper floors 
of main buildings which belong to businesses, as residential units for various types of 
people, especially students, singles and youngsters (Patherick 1995, 163). There are also 
some plans for converting the use of vacant historic buildings to new functions, for 
instance tourist offices , health and sport centres, hotels or cultural centres. 
                                                 
9It should be also mentioned that pedestrianisation has contributed to some of problems of the historic 
centres which will be mentioned later.  
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6.2.2 The historic cores of Iranian cities today 10 
 
The process of physical modernisation in Iranian cities, which started from the 
beginning of this century and continued until now, has not penetrated beyond the 
facades of modern streets inside the old cores. The traditional structure of the old city 
has been disabled without being accustomed to the modern structure. The winding, 
compact, and pedestrian routes of the traditional fabric, which were lucky enough not 
to be destroyed by new roads, remained intact next to the massive streets. Instead, all 
efforts have been spent on the new developments outside the old city. In spite of the 
great potential of the old city in that it was the earliest urban nucleus, it has 
significantly lost ground to the modern city from the early stages of modernisation; an 
effect which was intensified by any further growth of the city. As a result, the existing 
historic cores of Iranian cities are confronted with a collection of serious problems.  
 
The introduction of vehicular movement to old cities has been a major failure. The 
traditional network of the old city had evolved before modernisation in response to 
pedestrian and wheeled movement, but it was not capable of accommodating the new 
vehicular traffic (Clark 1980, 165). On the other hand, the penetration of modern streets 
inside the old core has enormously increased the demand for using cars. Besides, the 
vehicular traffic inside the core has become mainly 'through' traffic, not 'to' or 'within' 
movement. Thus, the core suffers from the existence of motorised movement without 
enjoying the privilege of vehicular accessibility beyond the modern streets. 
 
The most prestigious elements of the traditional architecture and urbanism are located 
inside the old fabric. Although in many cases the historic buildings have been 
physically preserved, they have lost their social, functional and spatial roles. There is 
also no logical relationship between the elements which are separated by modern 
streets. The major monuments are surrounded by deteriorated and impoverished 
urban tissues which cannot function in the traditional way; on the other hand, the 
modern elements and land-uses, which  are needed for modern urban life, have not 
been appropriately developed inside the core. For instance, the courtyard prototype in 
a traditional context used to provide green and open spaces inside the building; now, 
this type of building is no longer in demand, without being compensated by public 
open spaces inside the old fabric (Kowsar 1977). 
 
                                                 
10The main discussion in this section is based on the personal exprience of the writer and  published 
books and reports for different projects of urban regeneration of Iranian old cities such as: (Tavassoli 
1989); (Tavassoli and Bonyadi 1992); (Jahad-i-Daneshgahi 1987); (Frieden and Mann 1974); (Falamaki 
1977b) ; (Karimi 1993); (A Abbaszadegan 1993). 
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A closer look at the constructional quality of the buildings and the quality of life 
reveals that these qualities drop dramatically in direct proportion to the depth of the 
old fabric from the new super-grid. Only the few buildings beside or very near to the 
main streets have a satisfactory condition. In the heart of the residential quarters, there 
is a dramatic conflict between the very rich traditional architecture of the historical 
houses and the very poor quality of the buildings' social life (Abbaszadegan and others 
1993, 49). Whilst even a door or a sample of tile work from these historic houses 
demands a considerable price on the black market, there is no tendency towards 
buying and selling the houses themselves. A similar situation exists in the local spaces 
and narrow streets: the picturesque beauty and harmony of the forms and materials 
contrast with the ruins and poverty of the buildings and their occupants (Karimi 1993). 
 
The old city has become an undesirable place for living not only for the younger 
generations who think that living in the old city is out of fashion, but also for the older 
inhabitants who still love their old quarters but cannot cope with the conflicting 
situation of the old areas. Once the prominent residents of the old city desert it, the 
non-indigenous inhabitants and mainly poor migrants supersede them (Jahad-i-
Daneshgahi 1987, 19). This replacement has created negative consequences such as 
poverty, crime and social non-homogeneity, which itself weakens the hopes of living 
for remaining inhabitants. This vicious circle has no result but the social and economic 
degeneration of the old core. Private developers do not tend to invest in the old core, 
since they do not find the elements of profitability there; even the injection of money 
by government has minor effects on the complicated situation of the old cores.    
 
The first concerns about the disastrous fate of Iranian old cores started to rise from 
three decades ago. This was expressed initially by architects, archaeologists and 
planners. More effective efforts were adopted in the comprehensive plans of Iranian 
cities, which started to be produced from the 1960s, though in some city plans the old 
core was terribly neglected. Through the process of planning for cities, and influenced 
by the urgent situation of old cores, the necessity of specific plans for the historic cores 
came into existence, which has resulted in a number of proposals to rejuvenate the 
cores by new planning and preservation or rehabilitation projects.11 Despite  the  great 
attention recently paid to the problems of the old cores, many old cities lack an 
appropriate plan for regeneration, and even if such a plan exists, in  most cities they  
have not been implemented. Overall, the historic centres of Iranian cities are suffering 
from an unfortunate decline in their social, economic and especially spatial conditions, 
which becomes more complicated when the modern cities grow. 
 
                                                 
11 Most of these project has been sponsored by the  Iranian Ministry of Housing and Urban Planning 
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6.3. INITIATING THE SPATIO-ANALYTICAL APPROACH TO URBAN 
CONSERVATION; a comparative study of plan properties  
 
As discussed before, the question of urban preservation has a direct connection to the 
morphological characteristics of old cities. The question which rises here is: does 
conservation mean a concrete preservation of urban morphology, or can the 
morphology evolve in such a way that the conservation principles are still maintained? 
A comparative study of urban morphology in the past and present of old cores can be 
the initial step for this discussion. The plan measures of the modern cities in the 
previous chapter demonstrated the difference between the historic core and the 
modern developments of the existing cities. In this section, however, it is intended to 
see how the plan morphology of the historic core is different from the traditional city 
before and after modernisation. For this comparison, table 6.1 is presented which 
gathers the plan measures of the contemporary historic centre (hist. core) and the 
traditional city (old city) for both English and Iranian cities. 
 
  
 
City 
 
old and 
new  
Axial Size 
 
K 
Area 
 
A 
Blocks 
 
B 
axial 
density 
K/A 
block 
axiality 
K/B 
block size 
 
A/B 
English Cities        
Norwich  hist. core 300 249.9 138 1.2005 2.1739 1.811 
Norwich  old city 591 235.98 209 2.5044 2.8278 1.129 
Bristol  hist. core 463 332.0 175 1.3946 2.6457 1.897 
Bristol  old city 609 275.87 289 2.2076 2.1073 0.955 
York  hist. core 235 120.3 55 1.9534 4.2727 2.187 
York  old city 251 119.4 97 2.1024 2.5876 1.231 
Hereford hist. core 86 57.7 51 1.4905 1.6863 1.131 
Hereford old city 169 55.66 65 3.0363 2.6000 .856 
Canterbury hist. core 112 74.1 50 1.5115 2.2400 1.482 
Canterbury old city 147 71.5 49 2.0559 3.0000 1.459 
Winchester hist. core 99 76.6 47 1.2924 2.1064 1.630 
Winchester old city 140 70.3 62 1.991 2.2581 1.134 
mean English  hist. core 215.8 151.8 86 1.4740 2.5210 1.765 
mean English  old city 317.8 138.12 128 2.317 2.5634 1.050 
Iranian Cities        
Shiraz  hist. core 2124 367.0 427 5.7875 4.9742 0.859 
Shiraz  old city 1971 354.2 301 5.5647 6.5482 1.177 
Kerman  hist. core 1827 360.0 350 5.0750 5.2200 1.029 
Kerman  old city 1696 310.2 262 5.4674 6.4733 1.184 
Qazvin  hist. core 2579 483.7 452 5.3318 5.7058 1.070 
Qazvin  old city 1422 409.0 319 3.4768 4.4577 1.282 
Hamedan  hist. core 1867 340.7 327 5.4799 5.7095 1.042 
Hamedan  old city 1401 311.5 222 4.4976 6.3108 1.403 
Kermanshah  hist. core 817 212.0 207 3.8538 3.9469 1.024 
Kermanshah  old city 923 174.8 144 5.2803 6.4097 1.214 
Semnan  hist. core 922 173.0 183 5.3295 5.0383 0.945 
Semnan  old city 690 141.2 86 4.8867 8.0233 1.642 
mean  Iranian  hist. core 1689.3 322.7 324.3 5.1429 5.0991 0.995 
mean  Iranian  old city 1350.0 283.5 222.3 4.7622 6.0729 1.275 
  
Table 6.1: The results of plan analysis comparing the today's historic core (hist. core) and the old city as it 
used to be before the modern changes (old city). 
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The table shows that the today's historic cores of all English cities occupy a slightly 
larger area, produce fewer axial lines (about two thirds), and make a smaller number 
of urban blocks than the old cities before the modern period. It signifies a strong 
similarity among all English cities, and also the notion that the plan morphology of the 
old core has transformed toward a more simplified and less complicated version. 
Although the transformation of the City of London seems somehow exceptional from 
the other English historic cities (because of the Great Fire and its unique role in politics, 
trade and so on), Julienne Hanson reports a similar effect of simplification, decrease of 
axial density, and increase of block size in the existing City of London compared to 
medieval London (Hanson and Hillier 1993 October). By contrast, all Iranian existing 
historic cores occupy slightly larger areas, but produce more axial lines (except 
Kermanshah) as well as a larger number of urban blocks. Again, all cities show a 
significant consistency in terms of plan characteristics, but unlike the English cities, 
modernisation has created no simplification in the plan morphology of the old cores. 
Apart from a slight increase in size, area and urban blocks, which has mainly occurred 
because of the addition of the city walls and moats to the old city, the plan 
characteristics of the old city and the existing historic cores of Iranian cities seem to be 
fairly close.  
 
The last three columns of table 7.2 add more evidence to the above findings. In English 
cities the axial density of the old city is always higher than the existing core, but in 
Iranian cities this measure for the old city is mainly lower or fairly close to the existing 
core (except for Kermanshah). The block axiality in Iranian cities presents very close 
measures for all cities tending to be slightly higher for the traditional city, but in 
English cities this is not always the case (Bristol and York) and besides, the difference 
between the historic core and the old city is more significant. The last measure, block 
size, shows a fairly similar set of values for both the old city and the historic core of 
Iranian cities, which is slightly larger for the old city. In the case of English cities, the 
values of block size in the historic core are significantly larger than the old city. 
According to the measures of the last three columns of the table, it is evident again that 
the change of plan measures from the old to new is less significant in the Iranian cases 
than the English examples.  
   
Thus, it becomes clear that the process of physical engineering in Iranian cities has had 
little effect on the morphological properties of the old plan. This clearly signifies that 
this type of modernisation (Haussmanisation) creates extreme changes in some parts 
of the old core, but leaves the most of it unchanged. In contrast, in English cities, where 
the process of change is gradual and evolutionary, the overall features of urban plan 
change without extreme discrimination between the different parts of the system. This 
is a valid result so far, however, it is not able to tell us what characteristics in Iranian 
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old cores have been lost and what features in English cities have been preserved. In 
order to answer these conservation problems we have to understand the exact nature 
of the structural transformation. This can be revealed more efficiently by the syntactic 
analysis of the old cores and comparing them to the traditional cities. 
 
6.4. A COMPARATIVE STUDY OF THE SYNTACTIC MEASURES IN THE OLD AND 
NEW HISTORIC CENTRES 
 
In evaluating the syntactic measures of the modern city, it is crucial to see how these 
measures are compared to the old city. In order to achieve this, the syntactic measures 
of the 'historic core' (in the context of the whole modern city) and the 'old city' (as it 
was before) are presented in a new table (table 6.2). 
 
 new  Syntactic Values (Means)        Syntactic Values (others) 
 
Cities 
and 
old  
M. 
Con. 
M. Int. 
R3 
M. Int.  
Rr 
M. Int. 
Rn 
max. 
depth 
max. 
con. 
max Rn Min. 
Rn 
Rr 
English Cities           
1.Norwich core 4.17 2.35 1.24 0.88 15 19 1.153 0.658 5.34 
1.Norwich old 3.3505 1.9327 1.1126 0.753 27 17 1.1277 0.4528 7.99 
2.Bristol  core 4.216 2.3584 0.83 0.604 18 16 0.6742 0.5021 5.67 
2.Bristol  old 3.6716 2.1204 1.2506 0.775 29 20 1.2662 0.3787 7.27 
3.York  core 4.0596 2.3125 1.05 0.718 14 15 0.8648 0.5847 5.08 
3.York  old 3.4183 1.9844 1.2608 0.828 19 11 1.3532 0.4621 6.14 
4. Herford core 4.4884 2.4535 1.32 0.969 9 14 1.2505 0.6959 3.58 
4. Herford old 3.574 2.1739 1.7756 1.2 14 17 2.1186 0.6936 4.28 
5.Canterbury core 4.4554 2.487 1.49 1.17 11 22 1.5891 0.8388 3.58 
5.Canterbury old 3.1293 1.8957 1.578 1.097 14 19 1.9718 0.6236 4.35 
6.Winchester core 4.4646 2.6036 1.52 1.07 9 30 1.4318 0.7938 3.02 
6.Winchester old 3.6143 2.061 1.6628 1.14 13 16 2.1055 0.6056 4.16 
Mean (English) core 4.3529 2.4408 1.2417 0.904 13 19 1.1602 0.6772 4.38 
Mean (English) old 3.4597 2.028 1.4401 0.965 19 17 1.6572 0.5361 5.7 
Iranian Cities           
1.Shiraz core 2.8682 1.7054 1.35 1.1492 31 73 2.1839 0.5132 6.8 
1.Shiraz old 2.6758 1.5588 0.7536 0.487 47 10 0.7411 0.3007 13.28 
2.Kerman  core 2.9507 1.7336 1.43 1.29 24 58 2.4773 0.6264 6.33 
2.Kerman  old 2.5731 1.4854 0.711 0.4777 47 10 0.7742 0.2829 12.52 
3.Qazvin  core 2.9066 1.7689 1.34 1.1267 29 55 2.0176 0.4997 6.79 
3.Qazvin  old 3.007 1.7456 0.9071 0.6013 38 19 0.8662 0.3704 11.11 
4.Hamedan core 2.9855 1.8089 1.47 1.2961 24 86 2.6098 0.6415 5.81 
4.Hamedan old 2.8437 1.6349 0.6938 0.3926 56 11 0.5511 0.2427 16.29 
5.Kermanshah core 3.2179 1.9319 1.6 1.4034 23 38 2.529 0.6225 5.23 
5.Kermanshah old 2.8017 1.6226 0.6912 0.4489 38 7 0.6643 0.3177 12.94 
6.Semnan core 3.1584 1.9646 1.67 1.4011 21 55 2.5592 0.6439 4.99 
6.Semnan old 2.7304 1.5642 0.7629 0.4874 37 11 0.7481 0.3215 11 
Mean (Iranian) core 3.0145 1.8189 1.4767 1.2778 25 62 2.3961 0.5912 5.99 
Mean (Iranian) old 2.772 1.602 0.753 0.482 44 11 0.724 0.306 12.86 
core= the historic core of the modern city, old= the old city 
 
Table  6.2 The results of axial analysis comparing the existing historic core (c. 1985)) in the context of the 
whole modern city and the old city as it used to be before the modern ages (before 1800 for English cities 
and before 1900 for Iranian cities). 
As the first result, the value of 'mean connectivity' is significantly higher in all historic 
cores of English cities in comparison to the old cities (4.3529 for the historic cores and 
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3.4597 for the old cities in average). As mentioned before, this shows a common 
process of simplification of urban grid through elongation of lines and elimination of 
low-connected axes. In Iranian cases, the mean connectivity of the existing core is fairly 
close to the old city (on average 3.0145 compared to 2.772). The slight increase of mean 
connectivity in the existing core can be attributed to the few highly connected modern 
streets inside and around the historic core. The values of maximum connectivity, 
however, signifies another important notion. In English cities the highest connectivity 
values are very close in the historic core and the old city; whereas in Iranian cities the 
maximum connectivity in the historic core is enormously higher than the old city 
(about six times on average). These results demonstrate two clearly different processes 
of urban transformation revealed in the plan analysis: the urban grid of English cities 
transforms homogeneously and moderately from the traditional to new, whereas in 
Iranian cities changes are  extreme and discriminatory. 
 
The mean integration values add more explanation to the above finding. At the local 
level (integration R3) the changes are similar to connectivity, however, the difference 
between the old and existing is not as significant as it is for the mean connectivity. By 
approaching the more global levels (integration Rr and Rn), another major difference 
between the two groups is detected: the values of mean integration for the old and 
existing English cities becomes closer and at the global level (Rn) they seem almost 
identical; but in Iranian cities, the historic core becomes remarkably more integrated 
than the traditional city (the average value of mean integration for the existing core is 
1.2778, but for the old city is 0.4820). This result can be also obtained from the 
maximum and minimum integration Rn values which demonstrate similar measures 
for English and radically different measures for Iranian old and new cores. Therefore, 
modernisation in English historic cores simplifies the grid at the local level, but 
maintains its global characteristics within the whole structure of the modern city; in 
Iranian cities, by contrast, a modernised grid does not penetrate too much into the 
morphology of grid at the local level (except for the modern streets), but it becomes 
radically different at the global level. Other syntactic values, such as maximum 
connectivity,  maximum depth and 'radius radius', are also in complete agreement 
with this finding. 
 
The above measures clearly suggest two different modes of spatial transformation in 
Iranian and English cities, but these results can not create a complete framework for 
investigation of the conservation issue until the whole pictures of the old cores after 
and before transformation are compared. In the next section, it is intended to see how 
the overall configuration -the 'spatial spirit'- of a city transforms, and it cannot be done 
without consulting the analysed maps of old and new urban forms.    
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6.5. TRANSFORMATION OF THE SPATIAL CONFIGURATION OR THE 'SPATIAL 
SPIRIT' OF THE OLD CITIES; a study of the graphical representations of the old 
cores 
 
By using the expression 'spatial spirit' it is being suggested that there is a fundamental 
spatial pattern -as it was discovered in the organic cities- which constructs the essence 
of each urban genotype. This essential pattern is the integrator of urban components 
and activities, and as long as it survives, it can preserve many features of the old 
system; but if it changes dramatically, it is no longer able to maintain the continuity of 
urban heritage, in spite of the all the effort to preserve the forms and materials 
artificially. The plan analysis and syntactic measures made some contributions to this 
thought, but it is believed at this stage that the comparative study of historic cores in 
the past and present can offer more. In order to conduct this comparison the analysed 
maps of all Iranian and English historic cores are presented (figures 6.1-6.4) in three 
ways: the traditional city (top), the historic core of the modern city analysed as a 
separate system (middle), and the historic core of the modern city analysed within the 
context of the whole city (bottom).   
 
The maps of global integration (Rn) for the cores of Iranian cities (fig. 6.1-2) 
demonstrate a total destruction of the old global configuration. Without any exception 
the modern streets are the most integrated lines of the systems. Since these lines have 
not been drawn in any sympathy with the older lines, the new integration cores totally 
ignore the older centres of integration. As it was unravelled in an experiment in the 
previous chapter (fig. 5.24), no matter how the straight lines intersect an organic 
system (for instance radial in Hamedan or rectilinear in Qazvin) the outcome is a 
significant shift in the old pattern of integration. However, it can be noticed that 
whenever the modern streets are closer to the lines of the old integrated lines (such as 
Qazvin) the difference between the old and new core becomes less significant. The new 
dominant lines inside the historic core draw the integration of the whole system 
toward themselves and not only destroy the old integration core, but also shuffle the 
distribution of integration in the entire system. Consequently, some lines which used 
to be segregated become integrated and vice versa. It also seems that the new structure 
pushes the segregated areas into the centre of new urban blocks and creates some 
'over-segregated' areas not too far (geographically) from the highly integrated lines. 
Finally, it seems that the pattern of integration in historic cores analysed as a separate 
system (middle maps) is fairly similar to the historic cores analysed in the context of 
the whole city (bottom maps), implying that the system of change in Iranian cities does 
not create a significant differentiation between the historic core and the rest of the 
system, although the morphological characteristics of these two areas are significantly 
different. 
The old city of Shiraz  (before 1900)
The historic core of Shiraz (c. 1985);
embedded inside the whole grid
The old city of Qazvin  (before 1900)
The historic core of Qazvin (c. 1985); 
embedded inside the whole grid
The old city of Hamedan  
(before 1900)
The historic core of Hamedan 
(c. 1985); embedded inside the 
whole grid
Figure 6.1: The global integration (Rn) map of three Iranian cities in three conditions;
top: the traditional city (before 1900), middle: the today's core analysed as a separate system, 
bottom: the today's core embedded inside the modern grid (c. 1985)
The historic core of Qazvin (c. 1985); 
the historic core separated
The historic core of Hamedan 
(c. 1985); the historic core 
separated
The historic core of Shiraz (c. 1985); 
the historic core separated
HamedanKerman
The global integration maps of six Iranian cities; the old cores (c. 1985)
Figure 6.2: The global integration (Rn) map of three Iranian cities in three conditions;
top: the traditional city (before 1900), middle: the today's core analysed as a separate system, 
bottom: the today's core embedded inside the modern grid (c. 1985)
The old city of Kerman  (before 1900)
The historic core of Kerman (c. 1985);
embedded inside the whole grid
The old city of Kermanshah  
(before 1900)
The historic core of Kermanshah 
(c. 1985); embedded inside the 
whole grid
The old city of Semnan  
(before 1900)
The historic core of Semnan 
(c. 1985); embedded inside the 
whole grid
The his toric core of Kermanshah 
(c. 1985); the historic core 
separated
The his toric core of Semnan 
(c. 1985); the historic core 
separated
The his toric core of Kerman (c. 1985); 
the historic core separated
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The story in the historic cores of English cities is completely different (figures 6.3-4). 
First of all, the historic core in the context of the whole city (bottom maps) gains a 
higher degree of integration in the whole system of the modern city and the colour of 
this area  turns to a reddish spectrum. This means that the overall structure of the city 
tends to differentiate the historic centre from the rest of the city. When these results are 
compared to the analysis of traditional cities (top maps), an interesting result emerges: 
the pattern of global integration in all English cores dominantly follows the pattern of 
integration in the traditional cities. This similarity in some cities, such as Canterbury, 
York, Winchester and Hereford, is more significant. In all these four cities the shape of 
integration pattern in the today's core is almost the same as the traditional city, though 
the new integration cores seem to be more expanded. Besides, the most integrated 
lines of these systems remain intact, except in York where the old most integrated line 
-the Pavement- becomes second after a modern cutting road, Parliament street.12 
Although the pattern of integration in new Bristol seems different from the old, a 
closer look reveals significant similarities. The centre of the integration core is still in 
its traditional place and the most integrated line in the new city is the line which used 
to be the second most integrated line in the traditional city. The effects of the inner ring 
road in Bristol can be easily traced on the integration map, which demonstrates how 
this new trend (ring roads) affects the historic cores of English cities. The same effect 
can be detected more clearly in Norwich where a wide ring road (especially in the 
northern part of the city where the ring road cuts through the old fabric) shifts the 
integration core of city toward the ring road.13 Apart from the integration core it can be 
noticed that the distribution of integration values around the integration core is still 
similar to the traditional city.  
 
Another remarkable notion can be obtained from the analysis of the historic cores of 
English cities as separate systems (middle maps, figures 6.3-4 ). These maps exhibit a 
much greater similarity between the old and new structures. The integration core, the 
most integrated lines, the distribution of segregated areas and many other features 
seems to remain almost intact. This time even cities like Norwich and Bristol tend to 
repeat the traditional patterns clearly. This means there is more affinity between the 
old and new if the historic core is considered independently. This independence, in 
terms of use and form, seems quite reasonable for English historic centres, since in 
most cities the centres are differentiated for special uses, and people reach there by 
different means of transport, but when they arrive in the core they tend to walk 
through and find their way according to the spatial arrangement of the centre.  
 
                                                 
12See section 5.2.3 for more details on these streets. 
13See section 5.2.1 for more details. 
Figure 6.3: The global integration (Rn) map of three English cities in three conditions;
top: the traditional city (before 1800), middle: the today's core analysed as a separate system, 
bottom: the today's core embedded inside the modern grid (c. 1985)
The old city of Norwich (before 1800)
The historic core of Norwich (c. 1985);
embedded inside the whole grid
The old city of Bristol  (before 1800)
The historic core of Bristol (c. 1985); 
embedded inside the whole grid
The old city of Hereford  
(before 1800)
The historic core of 
Hereford (c. 1985); 
embedded inside the 
whole grid
The historic core of Bristol (c. 1985); 
the historic core separated
The historic core of Hereford 
(c. 1985); the historic core 
separated
The historic core of Norwich (c. 1985); 
the historic core separated
Figure 6.4: The global integration (Rn) map of three English cities in three conditions;
top: the traditional city (before 1800), middle: the today's core analysed as a separate system, 
bottom: the today's core embedded inside the modern grid (c. 1985)
The old city of York (before 1800)
The historic core of York (c. 1985); embedded
inside the whole grid
The old city of Canterbury  
(before 1800)
The historic core of Canterbury 
(c. 1985); embedded inside the 
whole grid
The old city of Winchester  
(before 1800)
The historic core of  Winchester 
(c. 1985); embedded inside the 
whole grid
The historic core of Canterbury 
(c. 1985); the historic core 
separated
The historic core of Winchester 
(c. 1985); the historic core 
separated
The historic core of York (c. 1985); 
the historic core separated
 Chapter 6: Continuity and Change in Old Cities 
 
   
   
 
 279 
6.6. THE LOCAL STRUCTURES AND THE PART-WHOLE INTERRELATIONSHIP OF 
THE URBAN STRUCTURE IN TRANSFORMATION 
 
This argument begins first with the investigation of the local configuration based on 
the analysed maps of the selected cities (maps 6.5-6), and continues later with the part-
whole interrelations.14 The maps are presented in two series: the traditional city (top 
maps) and the historic cores in the modern contexts (bottom maps) . 
 
Before examining the maps of local integration, some major characteristics of the 
Iranian traditional cities have to be remembered from the chapter 4, where it was 
mentioned that the centres of global integration, mostly the bazaar quarter, were still 
among the areas of high local integration, but more importantly, the major routes of 
the system outside the centre were considerably integrated. These lines in the 
traditional city managed to make a distinctive network of lines which passed through 
the whole city and structured the local areas around themselves. Similar to the global 
organisation, the pattern of local integration in the historic core of modern Iranian 
cities is again extremely different from the traditional city (fig. 6.5). The only elements 
of high local significance are the modern streets inside and around the core which 
follow the major lines of global integration. Inside the modern urban blocks, however, 
there are again signs of over-segregation and loss of local structure. The locally 
dominant lines of the traditional city are not easily detectable and the traditional 
network of locally distinctive lines seems considerably broken. Therefore, although the 
morphological properties of some inner areas inside the historic core remain intact, the 
local structures are strongly affected by modernisation, presenting a picture similar to 
the global spatial structure.  
 
Results of local analysis for English cities reveal even more similarities between the 
past and present than the global integration. The overall picture of the local integration 
pattern is almost repeating the past. The major areas of local significance -such as the 
market place in Norwich and Hereford and the High Street in Canterbury and 
Winchester- maintain their position, and the major routes of the whole city can be 
easily traced with the same degree of importance as in the old city. However, two 
differences between the old and new come to attention. Firstly, the most integrated 
line of the whole modern city -for instance in Bristol and Norwich- is not always inside 
the old core. This is basically because of the longer and more straight lines which have 
been developed outside the core. Secondly, the ring road in some cities, such as 
Hereford, Canterbury and especially Bristol, create some differences in the pattern of 
                                                 
14Before inspecting the maps of local integration, it should be reminded that in the previous section it was 
argued that radius 5 was no longer a valid measure for the Iranaian modern cities and radius 3 was 
shown to be more appropriate;  however, the contradiction between the old morphology and the new 
cutting streets demands a more careful attention on the interpretation of local integration maps. 
 
The historic core of Qazvin (c.
1985)
The old city of Shiraz  (before 1900)
The historic core of Shiraz (c. 1985) The historic core of Hamedan
(c. 1985)
The old city of Kerman  (before 1900)
The historic core of Kerman (c. 1985)
The old city of Kermanshah
(before 1900)
The historic core of Kermanshah
(c. 1985)
The old city of Semnan
(before 1900)
The historic core of Semnan
(c. 1985)
The old city of Qazvin  (before 1900)
Figure 6.5: The local integration map of six Iranian cities in two conditions;
top: the traditional city (before 1900), bottom: the today's core embedded inside the modern 
grid (c. 1985)
The old city of Hamedan  
(before 1900)
The old city of Norwich (before 1800)
The historic core of Norwich (c. 1985)
The old city of Bristol (before 1800)
The historic core of Bristol (c. 1985)
The old city of Hereford
(before 1800)
The historic core of 
Hereford (c. 1985)
The old city of Canterbury  (before 1800)
The historic core of Canterbury (c. 1985)
The old city of York  (before 1800)
The historic core of York (c. 1985)
The old city ofWinchester
(before 1800)
The historic core of 
Winchester (c. 1985)
Figure 6.6: The local integration map of six English cities in two conditions;
top: the traditional city (before 1800), bottom: the today's core embedded inside the modern 
grid (c. 1985)
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local integration. The result of this second effect is a more integrated ring which 
sometimes competes with the old important lines. Apart from these minor changes, it 
is apparent that the evolutionary changes of the plan properties -such as plan 
simplifications- do not affect the traditional local structures in English cities. 
 
Now, it is important to know how the changing spatial structures of the city in its parts 
interact with its spatial organisation as a whole. The next table (table 6.3) exhibits the  
correlation between the global and the local structures (connectivity and 
 
 
 
Cities 
city area Con.  v   
Int. Rn 
r-squared 
loc. R3  v  
Int. Rn 
r-squared 
English Cities    
1.Norwich old city 0.2018 0.3207 
1.Norwich core embedded 0.2923 0.4193 
1.Norwich core separated 0.3096 0.4349 
2.Bristol  old city 0.1542 0.2681 
2.Bristol  core embedded 0.3152 0.5081 
2.Bristol  core separated 0.3335 0.4968 
3.York  old city 0.2166 0.2851 
3.York  core embedded 0.1839 0.3008 
3.York  core separated 0.3096 0.4324 
4. Hereford old city 0.3031 0.552 
4. Hereford core embedded 0.4224 0.5725 
4. Hereford core separated 0.5228 0.6969 
5.Canterbury old city 0.2513 0.5172 
5.Canterbury core embedded 0.2534 0.4921 
5.Canterbury core separated 0.3994 0.6318 
6.Winchester old city 0.4578 0.6245 
6.Winchester core embedded 0.2315 0.6263 
6.Winchester core separated 0.4141 0.7804 
Mean (English) old city 0.2641 0.4279 
Mean (English) core embedded 0.2831 0.4865 
Mean (English) core separated 0.3815 0.5789 
Iranian Cities    
1.Shiraz old city 0.0946 0.137 
1.Shiraz core embedded 0.1404 0.3862 
1.Shiraz core separated 0.1549 0.3592 
2.Kerman  old city 0.0964 0.1275 
2.Kerman  core embedded 0.1212 0.4479 
2.Kerman  core separated 0.1546 0.4164 
3.Qazvin  old city 0.1297 0.1838 
3.Qazvin  core embedded 0.1142 0.3764 
3.Qazvin  core separated 0.1227 0.3703 
4.Hamedan old city 0.1137 0.17 
4.Hamedan core embedded 0.1187 0.4542 
4.Hamedan core separated 0.1423 0.4193 
5.Kermanshah old city 0.091 0.1257 
5.Kermanshah core embedded 0.1187 0.4542 
5.Kermanshah core separated 0.1923 0.4908 
6.Semnan old city 0.1698 0.2171 
6.Semnan core embedded 0.1441 0.576 
6.Semnan core separated 0.1467 0.5451 
Mean (Iranian) old city 0.1159 0.1602 
Mean (Iranian) core embedded 0.1262 0.4492 
Mean (Iranian) core separated 0.1522 0.4335 
Con. v Int. Rn= connectivity versus global integration;  Loc. Int. v Int. Rn= local integration versus global integration, 
 
Table 6.3: The results of axial analysis comparing the correlation coefficients calculated for the traditional 
city (old), historic core in the context of the whole city (core embedded), and the core of the city analysed 
separately (core separated) in six English and six Iranian cities (c. 1985). 
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integration R3) in three ways: the traditional city (old city), the historic core in the 
context of the whole city (core embedded), and the historic core analysed separately 
(core separated). 
 
The table shows there is a slight rise in the correlations (both for connectivity and 
integration R3 against integration Rn) for the historic core of English cities when it is 
embedded within the whole context of the city in comparison to the old city; but if the 
historic core is calculated separately, the rise is quite significant, even for the 
connectivity against global integration. Therefore, the old core in the context of the 
whole modern city preserves its traditional part-whole structure, however, the old core 
develops a separate structure from the rest of the city which is even more legible than 
the rest of the city as well as the traditional city. This balance between the continuity 
and change of the urban structure is fairly agreeable with the distinguished role of the 
English historic cores as the centres of activity and interaction with the outsiders.  
 
As it was already expected, the correlation between the connectivity and the global 
integration in Iranian cities is poor in any condition and the modern streets create no 
significant change, i.e. the connectivity is not deep enough to enforce the grid to obey 
the global changes. However, in the case of local against global integration, the 
modern grid is considerably more correlated than the traditional city. In the previous 
chapter this issue was discussed in the larger context of the whole city and through an 
experiment (see section 5.7.2 and figure 5.24) it became clear that modernisation does 
not really create new local structures in adaptation with the global structures. What it 
truly achieves is the total destruction of the old local structure, and the imposition of a 
fairly shallow urban grid which cannot differentiate between local and global 
properties. In this new system everything is determined in relation to the modern 
street and the lines which have close access to these lines -either inside or even outside 
the core- are inside a local area, no matter how geographically or traditionally they are 
apart from each other. On the other hand, when the grid becomes deeper inside the 
modern blocks, the modern streets are not too close to control the local structure and 
the traditional structure becomes more important, while the global pattern has been 
totally lost. Therefore, there is a conflict between the part-whole structure of the deep 
areas of the core and the areas which are in a close relationship to the new lines. In the 
deep areas the local structure is not adaptable with the global structure, whereas in the 
shallower areas the local structure changes its nature to a more global structure. 
 
According to the above findings and also other results in the previous sections, it is 
apparent that although some morphological characteristics of Iranian old cities have 
been partially preserved, a larger entity, i.e. the configurational organisation or the 
'spatial spirit' has been lost. In contrast, English old cities seem to have retained this 
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major entity in spite of the morphological evolution which appears as simplification 
and gradual elimination. By itself, this is a major step toward understanding the 
nature of urban transformation, and consequently, urban preservation. However, these 
findings cannot be substantiated unless the spatial transformation of the core is 
considered in relation to the transformation of other properties of the historic core up 
to the point that the conservational concerns have to become actively involved. In the 
remaining sections of this chapter the research attempts to address some of the links 
between the spatial transformation and other changes in the old cities. 
 
 
6.7. SPATIAL TRANSFORMATION AND THE CHANGE OF CORRESPONDENCE 
BETWEEN URBAN ELEMENTS AND SPATIAL STRUCTURE; a new understanding of 
urban conservation   
 
Throughout this thesis, the urban elements have been introduced as the important 
companions of an urban society. These are places which are created in response to the 
economic, functional and cultural needs of the people who live in the urban 
environment, and therefore, their constitution in the organisation of the city carries 
important implications. The study of urban elements in organic cities (chapter 4) 
showed a close relation between the spatial structure of the city -at both local and 
global levels- and the location of the urban elements. In this regard, the spatial 
significance of each urban element in both Iranian and English traditional cities tended 
to follow a logical hierarchy of the spatio-functional requirements of the traditional 
urban society. It is important at this stage of our discussion to know how the 
constitution of urban elements in the city changes when its spatial structure 
transforms. On the other hand, the urban elements are themselves a major interest of 
urban conservation. This is highly relevant to our concerns about the links between the 
spatial structure and urban conservation.   
 
New urban elements have been introduced to Iranian cities from the late 19th century 
after the interactions between Iranians and Western modern cities or the neighbouring 
countries which were more influenced by modern urbanism. From this period 
buildings for administration, municipality, bank, police and so on, as well as a few 
military parade grounds, larger squares and boulevards started to appear (Semsar 1986, 
359). However, the significant appearance of modern urban elements in Iranian cities 
began from the main modernisation period (1920-40) and have been introduced in two 
major categories: open spaces, such as streets, boulevards, squares and parks; and 
buildings, such as town halls, courts of justice, public offices, hotels, banks, schools 
and so on. Some modern urban elements, such as universities, large hospitals and 
parks could not find any place inside the old core, because of the unavailibility of 
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suitable sites, transportation problems and so on. The most important modern 
elements were established in the early period of modernisation, when the old city was 
still a competent part of the city; but when cities grew widely, the tendency of creating 
modern buildings inside the old core decreased considerably. 
 
Modern buildings and urban spaces began to appear in the historic cores of English 
cities from the early days of the Industrial Age, and even before, in two different form: 
the elements which were newer versions of the old types, and the elements which 
were completely new. The modern versions of the traditional elements presented a 
new form of architecture, as well as a new type of use.  The old centres of power and 
prestige, such as the town hall and guild hall, remained in the most important parts of 
the old cities, though sometimes new buildings were established which were 
significantly larger and more flamboyant, such as Norwich City Hall built between the 
World Wars. Recreational and cultural building, such as theatres, museums and later 
cinemas, became normal components of the city centre. Factories, warehouses and 
workshops remained mostly on the fringes of the historic core and later were 
displaced to the outskirts. Instead, office buildings and commercial activities 
superseded them. There were also elements like universities and hospitals which 
needed large sites and had to move outside the centre. The most recent elements of 
historic cores are 'shopping centres' which have been promoted in the past two 
decades and sometimes seem successful in responding to shopping as the prime 
activity of old cores, in spite of their morphological contrast to the grain of the old city. 
 
Now, the question is how the old and new elements of English and Iranian cities 
interact with their spatial structure, and whether this interaction is harmonious with 
the traditional style or not. Following the same method of the previous chapters, in 
this section a representative range of modern and old elements within each category 
have been chosen. As the first step, all selected urban elements have been 
superimposed on the integration maps (in the context of the whole city) of all English 
(fig. 6.7-6.12) and Iranian cities (fig. 6.13-6.19). 
 
As discussed in the previous sections, the pattern of global integration in English 
historic cores has not changed dramatically (fig. 6.7-6.12). Thus, the relationship 
between the traditional urban elements and the existing urban structure in these cities 
is similar to the old cities. The traditionally important elements such as the high street, 
the guild hall, and the market place are still located in the most integrated areas of the 
old core, and the elements of lesser significance -such as churches and cathedrals- have 
maintained the same global positions as before. However, the modern amendments to 
the original structure have had their influence. For instance, the creation of ring roads 
around the old cores gives a higher spatial value to the elements such as parish 
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churches and gates which used to be at lower degrees of configurational significance. 
This effect in Norwich (fig. 6.7) is more emphasised because the ring road even cuts 
through the old structure and a major shift of the integration core to the north occurs, 
where there are not too many important traditional elements. In Bristol (fig. 6.8), the 
overall concurrence of the integration pattern and traditional elements remains similar 
to the old city, but the inner ring road creates a major impact by shifting the 
integration core toward itself, especially to the eastern part of the ring. Besides, the 
destruction of the Castle area during the War has swept some of the old elements of 
Bristol from this site. Unlike Norwich and Bristol, the ring road has not affected the 
integration of the traditional elements in York (fig. 6.9), and even the modern 
Parliament and Piccadilly Streets do not seem to have created any major interruptions. 
Hereford (fig. 6.10) and Canterbury (fig. 6.11) have prepetuated the pattern of 
traditional elements within the spatial structure. However, a highly integrated ring 
road makes some differences, especially where the traditional elements are closer to 
the edges of the core. Finally, Winchester (fig. 6.12) even seems to be free from the 
effects of a major ring road and the element/integration pattern of the city presents a 
considerable harmony with the past.   
 
 
It is evident that there is a high degree of agreement between the spatial constitution of 
urban elements in English cities in the past and present. This characteristic is 
accompanied by a significant enhancement of the integration of the old core within the 
whole structure of the city. Therefore, the traditional elements maintain a favourable 
position in remaining as major landmarks which are viable to either continue their 
traditional use, or to be reused by newer functions. This answers part of our 
conservational concerns, but there is another important issue in knowing how the 
modern urban elements interact with the spatial structure and also with older 
elements.  
 
As it is demonstrated on the maps, the range of modern elements in English historic 
cores is more diverse than in the old city. However, there are not too many modern 
open spaces, and the modern development is mainly limited to streets and buildings, 
some exceptions like the Parliament Square in York aside. Shopping streets extend the 
custom of high streets as the major places of retail, and in most cases the shopping 
streets surround the older shopping areas -either streets or market places. The only 
exception seems to be Bristol, since the old shopping zone in the Castle area has been 
moved to tthe Broadmead area (slightly farther to the north) and another centre has 
evolved in the Clifton area (to the west). A new element, the department store, is a 
significant modern element which has gradually penetrated into the most integrated 
parts of the city, especially the high streets. In some cities new major elements, such as 
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Figure 6.7: The historic core of Norwich (c. 1985); 
the modern and traditional elements of the city are superimposed on the global 
integration (Rn) map of the historic core embedded inside the whole modern grid.
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Figure 6.9: The historic core of York (c. 1985); 
the modern and traditional elements of the city are superimposed on the global 
integration (Rn) map of the historic core embedded inside the whole modern grid.
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Figure 6.10: The historic core of Hereford (c. 1985); 
the modern and traditional elements of the city are superimposed on the global 
integration (Rn) map of the historic core embedded inside the whole modern grid.
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Figure 6.12: The historic core of Winchester (c. 1985); 
the modern and traditional elements of the city are superimposed on the global 
integration (Rn) map of the historic core embedded inside the whole modern grid.
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town halls, have been built in a close relation to the most integrated part of the core 
and close to such traditional elements (for instance in Norwich and Winchester). The 
elements such as libraries, museums and theatres -formed either in the old or modern 
buildings- seem to be attracted by the central part of the core close to the top elements, 
whereas police and fire stations, hospitals and schools tend to scatter all over the 
historic core and are found even on the edges of the old city, where a ring road and 
availability of land provides more amenity for such modern elements.   
 
The maps of urban elements for English historic cores reveal two fundamental 
characteristics. Firstly, the interrelationship between the traditional elements and the 
modern spatial structure maintains a considerable similarity to the same relationship 
in the old city; however, the integration of urban elements increases generally by 
becoming globally more integrated in the context of the whole city (since the historic 
cores are the syntactic centres of modern cities). Secondly, the modern elements follow 
the same logic of the organic cities in constituting themselves inside the grid; hence, 
there is a balanced mixture of the modern and old elements in the historic core. These 
result can be substantiated more by the rank tables of urban elements in English 
historic cores (tables 7.4-5).  
 
In the ranking table in which the values of global integration (Rn) in the context of the 
whole city are compared (table 6.4), all modern and old elements inside the historic 
core have higher values than the mean integration of the whole city, and higher even 
than the mean integration of the old core, except for one element, the cathedral. The 
top elements of the table -high street, market place and guildhall- are the ones which 
traditionally used to have the highest rank. These elements are immediately followed 
by modern elements such as department stores and city halls which accommodate the 
major functions of the modern city. Elements of cultural significance, i.e. museums, 
libraries and theatres are the next elements joined by the police and fire stations and 
shopping streets which are among the major modern services.15 After this group of 
modern elements, there is again a mixture of old and new with a sensible order in both 
cases. The global integration ranking of urban elements in English cities emphasises 
two important notions: firstly, the traditional elements, especially the ones with higher 
commercial and social significance, are still among the most important elements of the 
modern city; and secondly, the ranking of the old elements in the modern city follows 
the same order as the ranking of elements in the traditional cities. 
 
                                                 
15The place of shopping streets at this rank migh seem improper, but it should not be forgotton that in 
calculations the mean value for all streets with shopping nature has been considered, and since the retail 
activity has been expanded in the English cores enormously, the average value becomes naturally lower 
than the elements which are located at the most strategic parts of the grid. 
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                           Cities 
 
 
City Elements 
 
Winch
ester 
 
int.Rn  
Canter
bury 
 
int.Rn 
Here 
ford 
 
int.Rn 
York 
 
 
int.Rn 
Norwi
ch 
 
int.Rn 
Bristol 
 
 
int.Rn 
aver. 
 
 
int. Rn  
 
aver. 
 
int.Rn/
mean 
int. 
 max. Rn (whole) 1.4318 1.5891 1.2505 0.8648 1.1511 0.6742 1.1575 1.6117 
1 High Street 1.4318 1.5891 1.2505 0.8648 - 0.6515 1.1602 1.6125 
2 Market Place 1.4318 1.4529 1.2505 0.7587 1.0940 0.6315 1.1032 1.5275 
3 Guild Hall 1.4318 1.5891 1.1680 0.7616 1.0271 0.6515 1.1049 1.5264 
4 Dep. Stores 1.4318 1.4595 1.2505 0.7673 0.9730 0.6560 1.0897 1.5126 
5 City Hall 1.4318 1.5891 1.1680 0.7469 1.0273 0.6182 1.0969 1.5103 
6 Library 1.0881 1.5891 1.0797 0.7587 0.9679 0.6454 1.0215 1.4224 
7 Museum 1.2276 1.3177 1.1557 0.7566 0.9768 0.6296 1.0107 1.4132 
8 Fire/Pol. Station 1.1216 1.5048 1.1095 0.7630 0.9238 0.6351 1.0096 1.408 
9 Theatres, Cinemas 1.1216 1.4387 - 0.7653 0.9769 - 1.0756 1.3935 
10 Shopping Streets 1.1831 1.2884 1.0811 0.7850 0.9568 0.6395 0.9890 1.3894 
11 athedral Place 1.1943 1.3167 1.0784 0.7653 0.9418 0.6454 0.9903 1.3891 
12 Hospital 1.185 - 1.0769 0.7587 0.9769 0.6224 0.924 1.3721 
13 Public Offices 1.2338 1.2892 1.0456 0.7122 0.9617 0.6369 0.9799 1.3701 
14 Churches 1.1913 1.2566 1.0385 0.7566 0.9434 0.6376 0.9707 1.3634 
15 Castle - 1.1635 0.9717 0.7428 0.8552 0.6436 0.8754 1.2908 
16 School 0.9545 1.3358 0.9687 0.7440 0.8880 0.6053 0.9160 1.2878 
 mean Rn (core) 1.0696 1.1703 0.9689 0.7180 0.8923 0.6038 0.9038 1.2729 
17 Cathedral 1.034 1.0854 0.9743 0.7291 0.8481 0.6178 0.8815 1.2498 
 mean Rn (whole) 0.8503 0.9094 0.7276 0.5672 0.7381 0.4695 0.7104 1.0000 
 min. Rn (whole) 0.4453 0.5554 0.4252 0.3773 0.4004 0.2778 0.4136 0.5864 
int. Rn :  the mean value of global integration (Rn) for each urban element among the selected cities. 
int. Rn /mean int. :  the mean value of integration Rn for each urban element divided by the mean integration of the city 
which the element belongs to.. 
 
Old Elements  Modern Elements 
 
Table 6.4: The rank order of the global integration (Rn) for the old and modern elements of English 
historic cores. The table is sorted  by the last column. 
 
In order to examine the local composition of urban elements, another table can be 
obtained which demonstrates the rank order of urban elements according to their local 
integration values (table 6.5). It was shown in chapter 5 that in organic cities the local 
rank order was different from the global ranking, especially in the case of local 
elements; but in modern historic cores there is no significant difference between the 
local and global ranking, though some elements like the church still ascend slightly in 
the table. There can be two reasons for this. Firstly, the spatial organisation of the core 
tends to become more global, since the historic core in English cities is the centre of 
global integration. Secondly, it happens since the urban elements in the core tend to 
lose their local characteristics and play more global roles in the context of the whole 
city. Even traditional local elements, such as parish churches, cannot function in the 
traditional way because they have lost their local users. Bearing in mind that English 
historic cores are mostly without a large number of permanent residents, it becomes 
evident that the urban elements have become more globalised in terms of their 
position and use in these areas. Therefore, although the spatial structure of the core has 
been significantly preserved in English historic core, the centralisation of the core has 
inevitably affected the pattern of element/space at the local level.  
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                           Cities 
 
 
City Elements 
 
Winch
ester 
 
int.R3  
Canter
bury 
 
int.R3 
Here 
ford 
 
int.R3 
York 
 
 
int.R3 
Norwi
ch 
 
int.R3 
Bristol 
 
 
int.R3 
aver. 
 
 
int.R3 
 
aver. 
 
int.R3/
mean 
int. R3 
 max. R3 (whole) 5.9843 5.3623 4.9644 4.6128 5.6687 5.2797 5.312 5.312 
1 High Street 5.9843 5.3253 4.2104 3.5878 - 3.5405 4.5297 4.53 
2 Guild Hall 5.9843 5.3253 4.4794 3.2828 4.1962 3.5405 4.4681 4.468 
3 City Hall 5.9843 5.3253 4.4794 2.965 4.4879 3.0652 4.3845 4.385 
4 Market Place 5.9843 4.3034 4.2104 3.3008 4.4879 2.545 4.1386 4.139 
5 Dep. Stores 5.9843 4.2075 4.2104 2.3248 3.8186 3.36 3.9843 3.984 
6 Library 2.8445 5.3253 3.3784 2.482 3.6547 4.7417 3.7378 3.738 
7 Theatres 4.2209 3.7102 - 3.5253 3.3784 - 3.7087 3.709 
8 Museum 3.563 3.6012 3.784 3.2033 3.3662 4.348 3.6443 3.644 
9 Cathedral Place 3.5431 3.2815 3.0605 3.5253 3.6856 4.7417 3.6396 3.64 
10 Public Offices 3.3889 4.03 3.0796 2.7264 3.4794 3.3388 3.3405 3.341 
11 Fire/Pol. Station 4.2209 4.0349 2.482 2.6577 2.9702 3.4638 3.3049 3.305 
12 Churches 3.3012 3.2127 2.979 2.6962 3.2907 3.3692 3.1415 3.141 
13 Shopping Streets 3.4056 3.1764 3.4294 3.0089 2.2738 3.4464 3.1234 3.123 
14 School 2.3538 3.0384 3.4616 3.0014 3.4173 3.2014 3.079 3.079 
15 Hospital 2.8675 - 3.1488 2.482 3.3784 3.2893 3.0332 3.033 
16 Castle - 3.8324 1.9586 3.2144 2.3964 2.566 2.7936 2.794 
17 Cathedral 3.2086 2.5243 3.2358 3.0309 2.0206 2.7119 2.7887 2.789 
 mean R3 core 2.6036 2.487 2.4535 2.3125 2.4296 2.3584 2.4408 2.441 
 mean R3 (whole) 2.0913 2.0049 1.9222 1.9495 2.111 2.0336 2.0187 2.019 
int. R3:  the mean value of local integration (R3) for each urban element among the selected cities. 
int. R3/mean int. :  the mean value of integration R3 for each urban element divided by the mean local integration of the city which the 
element belongs to. 
 
Old Elements  Modern Elements 
 
Table 6.5: The rank order of the local integration (R3) for the old and modern elements of English historic 
cores. The table is sorted  by the last column. 
 
In the case of Iranian historic cores we are confronted with an entirely different 
situation. The superimposition of urban elements on the integration maps of Iranian 
cities (fig. 6.13-18) demonstrates a total mismatch between the traditional elements and 
the modern spatial pattern. The bazaar complex and the elements attached to it, which 
used to be the most integrated as well as the most intelligible part of the city, lose their 
spatial significance. They not only become considerably segregated, but also lose their 
internal order of spatial hierarchy. In most cities, where the modern grid dissects the 
bazaar complex, the lines closer to the modern lines gain more integration, regardless 
of their traditional position. This strongly affects the major elements of the traditional 
city, such as caravanserais and Friday mosques, which used to enjoy the high 
integration of the centre of bazaar, but now are relatively segregated. Therefore, the 
most important part of the traditional city, the 'city spine' (the bazaar and the elements 
attached to it), becomes disabled not only because of the physical damage, but more 
importantly, because of the change in the pattern of the spatial structure. The same 
effect happens in the other areas of the city. The major thoroughfares, which used to 
structure the local areas and connect them to the centre, lose ground to modern streets. 
Consequently, the local elements, such as local bazaars and local squares, are 
positioned in highly segregated areas of the core. Conversely, some areas of the 
residential quarter which are close to modern streets become unjustifiably integrated.  
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Figure 6.13: The historic core of Shiraz (c. 1985); 
the modern and traditional elements of the city are superimposed on the global 
integration (Rn) map of the historic core embedded inside the whole modern grid.
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Figure 6.14: The historic core of Kerman (c. 1985); 
the modern and traditional elements of the city are superimposed on the global 
integration (Rn) map of the historic core embedded inside the whole modern grid.
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Figure 6.15: The historic core of Qazvin (c. 1985); 
the modern and traditional elements of the city are superimposed on the global 
integration (Rn) map of the historic core embedded inside the whole modern grid.
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Figure 6.16: The historic core of Hamedan (c. 1985); 
the modern and traditional elements of the c ity are superimposed on the global 
integration (Rn) map of the historic core embedded inside the whole modern grid.
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Figure 6.17: The historic core of Kermanshah (c. 1985); 
the modern and traditional elements of the city are superimposed on the global 
integration (Rn) map of the historic core embedded inside the whole modern grid.
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Figure 6.18: The historic core of Semnan (c. 1985); 
the modern and traditional elements of the city are superimposed on the global 
integration (Rn) map of the historic core embedded inside the whole modern grid.
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Although both patterns of the traditional and modern grids are not entirely similar 
among the six Iranian cities, the above mentioned effects seem to be dominant. In any 
case, where a linear bazaar is bisected by one or more new lines, such as Shiraz (fig. 
6.13), Kermanshah (fig. 6.17) and Semnan (fig. 6.18), or where a grid-shaped bazaar is 
intersected by modern lines, such as Qazvin and Hamedan (fig. 6.15-16), and even 
where the bazaar complex in untouched, such as Kerman (fig. 6.14), there is one 
common result: destruction of spatial structure. Similarly, regardless of the way 
modern streets cut the old fabric, for instance radial in Hamedan gridiron-shaped in 
Qazvin, the internal structure of the residential quarter and consequently their internal 
urban elements lose their traditional logic. Therefore, no matter how satisfactorily the 
old buildings and urban spaces are preserved, they cannot function appropriately 
since they have lost their spatial rationale. Even the major landmarks, which hold a 
good physical condition lose ground to minor modern elements which are formed in 
adaptation with the modern spatial structure. 
 
This becomes clearer if the modern elements of Iranian historic cores are considered. In 
all cases, the modern elements follow the highly integrated modern lines. The major 
modern streets become the place of major retail as well and creating a major 
competitor for the bazaar. Prestigious buildings such as the city hall and government 
offices seek the most strategic parts of the core, mainly the intersection of modern 
streets; however, there are some concentrations of new elements in the areas where 
land had been available either in the centre or on the edges of the historic core, 
especially inside the old citadels or palaces. Other urban elements, even those with 
local character such as banks and post offices, also follow the modern lines and the 
only modern element which penetrates inside the old fabric is the school (mostly 
primary schools). Therefore, not only are the traditional elements secluded from the 
modern spatial pattern, but also the modern elements have no affinity to the old 
elements. This means there is a complete separation between the modern and 
traditional elements of the city. 
 
The above findings can be substantiated by the global integration ranking table (table 
6.5). Unlike the English cities, none of the traditional elements appear at the top of the 
table and there is a complete separation between the new and old elements. Where the 
place of city hall as the second most important element looks sensible, the appearance 
of cinemas and banks in the top group shows that some newer concepts of urban 
organisation are observed. Shopping streets, libraries and museum are the next group 
of modern elements before the fire/police stations, public offices and hospitals. As it 
appears a clear grouping of elements, similar to the organic city, does not occur for the 
modern elements in the historic cores. The only modern element which is found lower 
than the traditional elements is the school, and even schools are more integrated than 
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some important traditional elements. The table exhibits clearly how the traditional 
elements of the old city become secluded after modernisation, but more importantly, it 
shows that even the traditional rank order of these elements changes remarkably. For 
instance, the bazaar and caravanserayes, which used to be the most integrated 
traditional elements, lose their position, but the shrines which used to be less 
integrated than even the local elements, are one of the top elements in the traditional 
group. 
 
 
 
                         Cities 
 
 
City Elements 
 
Shiraz 
 
 
int. Rn  
Kerma
n 
 
int. Rn  
Qazvi
n 
 
int. Rn  
Hame
dan 
 
int. Rn  
Kerma
nshah 
 
int. Rn  
Semna
n 
 
int. Rn  
aver. 
 
 
int. Rn  
 
aver. 
 
int.Rn/
mean 
int. 
 Max.(old core) 2.1839 2.4773 2.0176 2.6098 2.529 2.5592 2.396 1.824 
1 Cinemas - 2.408 1.8792 2.5245 2.529 - 2.335 1.775 
2 City Hall (or Mun.) 2.1839 2.408 1.6128 2.6098 2.4964 2.4772 2.298 1.743 
3 Banks 2.0581 2.3834 1.788 2.5127 2.4189 2.5206 2.28 1.732 
4 Shopping Streets 2.0301 2.3574 1.7815 2.5127 2.3402 2.5013 2.254 1.713 
5 Libraries 1.982 2.4533 1.7628 2.0318 2.2671 2.4848 2.164 1.644 
6 Museums 2.0032 1.7052 1.9401 2.4392 - - 2.022 1.594 
7 Fire/Police Station 1.724 1.9631 1.5461 2.6098 2.2196 2.409 2.079 1.577 
8 Public Offices 1.9653 1.9703 1.7185 2.0359 2.2097 2.481 2.063 1.57 
9 Hospitals 1.9148 1.9543 1.833 1.91 2.2026 2.403 2.036 1.552 
10 Grand Mosque 1.7109 1.9732 1.6632 - - 1.9601 1.827 1.415 
11 Shrines 1.5313 1.8113 1.4022 2.0818 1.5987 1.6058 1.672 1.274 
12 Friday Mosque 1.2451 2.1003 1.2809 1.8364 - 1.5947 1.611 1.233 
13 Schools 1.4259 1.6352 1.4292 1.5386 1.8154 1.7945 1.606 1.223 
14 Bazaar 1.4199 1.4729 1.3606 1.5584 1.694 1.723 1.538 1.172 
15 Carvansaraye 1.4223 1.3796 1.363 1.599 1.6236 1.66 1.508 1.151 
16 Local Squares/Baz. 1.1806 1.3752 1.3748 1.3429 1.1968 1.5007 1.329 1.017 
17 Mosques 1.2789 1.3108 1.1607 1.3972 1.3333 1.4375 1.32 1.007 
 Mean (whole) 1.2369 1.3965 1.1455 1.325 1.3816 1.3887 1.312 1 
 Mean (old core) 1.1492 1.29 1.1267 1.2961 1.4034 1.4011 1.278 .973 
 Min. (old core) .5132 .6264 .4997 .6415 .6225 .6439 .591 .45 
int. Rn :  the mean value of global integration (Rn) for each urban element among the selected cities. 
int. Rn /mean int. :  the value of integration Rn for each urban element divided by the mean integration of the city 
which the element belongs to. 
 
 
Old Elements  Modern Elements 
 
 
Table 6.5: The rank order of the global integration (Rn) for the old and modern elements of Iranian historic 
cores . The  table is sorted  by the last column. 
 
 
The local integration ranking table (table 6.6) for Iranian historic cores does not signify 
any important difference with the previous table, except that some more exaggerations 
are detected in the traditional group, where the shrines become the most important 
traditional elements and the Friday mosque and bazaar sink to the lowest position 
before the mosques. This means that the modern elements do not follow any clear local 
structure and the lack of adaptability between the traditional elements and the new 
spatial structure at the local level increases more.  
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               Cities 
 
City Elements 
 
Shiraz 
 
 
loc. int. 
Kerman 
 
loc..int 
Qazvin 
 
loc. int. 
Hamed
an 
 
loc. int. 
Kerman
shah 
 
loc. int. 
Semnan 
 
loc. int. 
aver. 
 
 
loc. int. 
 
aver. 
loc. 
int./mea
n int. 
 Max. (whole) 7.4473 8.1081 8.3423 7.731 6.4070 6.9158 7.4919 3.6054 
1 Cinemas - 6.3634 6.334 7.3129 6.2990 - 6.5773 3.1137 
2 Banks 6.0314 6.5880 5.5372 7.3495 5.9845 6.8809 6.3953 3.0756 
3 City Hall 7.4473 6.3634 3.6531 7.731 6.1248 6.7433 6.3438 3.0470 
4 Shopping Streets 5.8393 6.8393 4.9831 7.3495 5.8006 6.8454 6.2762 3.0163 
5 Libraries 4.9714 7.7193 4.2305 5.2819 5.0299 6.8137 5.6744 2.7178 
6 Museums 6.0052 3.2358 6.322 6.8948 - - 5.6145 2.7581 
7 Public Offices 5.5297 4.2492 4.0794 5.0635 5.2032 6.7785 5.1506 2.4802 
8 Fire/Police Station 3.9473 3.7561 3.7347 7.7310 5.3571 5.879 5.0675 2.4442 
9 Hospitals 5.1398 4.4681 5.5090 4.0750 4.9449 5.9219 5.0098 2.4112 
10 Shrines 3.4368 3.8585 4.2372 5.3329 4.0799 2.3964 3.8903 1.8670 
11 Grand Mosque 3.6502 3.9203 2.9298 - - 4.1222 3.6556 1.776 
12 Schools 2.9565 3.3077 3.6894 3.2095 3.2075 3.2176 3.2647 1.5689 
13 Local Squares/Baz. 3.3196 2.8096 3.0497 2.8812 2.6067 2.8768 2.9239 1.4080 
14 Carvansaraye 2.7521 2.6571 2.9885 2.6899 2.9760 3.1602 2.8706 1.3796 
15 Friday Mosque 2.6360 4.1506 2.3538 2.0206 - 2.5243 2.7371 1.3266 
16 Bazaar 2.4854 2.7274 2.2735 2.3964 2.9556 3.246 2.6807 1.2845 
17 Mosques 2.9118 2.6483 2.7075 2.9078 2.0843 2.6026 2.6437 1.2755 
 mean (whole) 2.046 2.2105 1.9937 1.9913 2.3100 1.9849 2.0894 1.000 
 mean (core) 1.7054 1.7336 1.7689 1.7572 1.9319 1.9646 1.8103 .8689 
loc. int.:  the mean value of local integration (R5 for the old and R3 for the modern cities) for each urban element among the selected 
cities. 
loc. int./mean int. :  the mean value of local integration for each urban element divided by the mean local integration of the city which 
the element belongs to. 
Old Elements  Modern Elements 
 
Table 6.7: The rank order of the local integration (R3) for the old and modern elements of Iranian historic 
cores. The table is sorted  by the last column. 
 
The above findings enable us to recognise the links between the transformation of the 
spatial structure and the other characteristics which complete the urban activity, such 
as the urban elements. Naturally, when cities evolve, they produce new urban 
elements in adaptation with the new means of urban life. However, the older elements 
do not necessarily become redundant. They can continue to function next to the new 
elements, and even if their traditional roles are no more in demand, they can be reused 
by newer functions. The balance between this continuity and change enables the 
historic cores to remain as a major centre of urban life. Our research showed that in 
English cities, where the spatial transformation follows the traditional patterns, the 
traditional elements maintain a sensible relationship with the spatial organisation; on 
the other hand, the modern elements adopt a similar pattern of constitution inside the 
spatial organisation of the old core. The result is a balanced mixture of old and new 
urban features which accommodate the requirements of the inhabitants. In this respect, 
when the traditional use of an old element is not in demand, the element is still viable 
to be reused for other urban functions. But when the city loses its spatial organisation 
or 'spatial spirit', as it happens in Iranian cities, it is not able to hold its traditional 
components. Therefore, the old elements are condemed to deterioration not just 
because they are not capable of accommodating new functions, but because the 
relationship between the different elements and the existing spatial organisation of the 
historic core does not follow any rational pattern.  
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6.8. URBAN CONSERVATION AFFECTED BY SPATIAL TRANSFORMATION; other 
issues 
 
Although the study of urban elements clearly demonstrates how the spatial 
transformation influences historic conservation in the city, there is also more evidence 
which can intensify the importance of the spatial structure in urban preservation. In 
the previous chapter, where retail activity was analysed in both Iranian and English 
modern cities, it became evident that retail activity followed the pattern of integration. 
Not only our study of organic and modern cities, but also many other studies in this 
field reveal a strong connection between retail and integration. As Bill Hillier asserts: 
 "Both the shops and the people are found on main integrator, but the question is: why are the 
shops there? ... It can only be that the shops were selectively located on main integrating lines, 
and this must be because they are the lines which naturally carry the most movement (Hillier 
1996a, 168)."  
According to this, the centre of retail activity in English cities remains inside the 
historic core, whereas in Iranian cities it tends to move outside. More importantly, the 
centre of retail activity in English cities is located in the centre of the traditional core; 
consequently, the central parts of the core -which used to be the most important part of 
the traditional city- become economically viable and this increases the chance of 
private investment inside the core. On the contrary, the retail activity in Iranian 
historic core is mostly attracted to modern streets, therefore, the central areas of the 
traditional core -i.e. the bazaar complex- lose their significance as potential places for 
investment; thus, the expenditure for conservation becomes limited to outside 
injections of money. In long term, the fact of economic viability of the old retail centre 
plays an important role in the further deterioration of the built environment. Most 
studies of Iranian historic centres emphasise the shift of the retail centre from the 
bazaar to modern streets as an important reason for the destruction of the core, 
especially the bazaar area, both economically and environmentally.16 By contrast, 
English historic cores are generally successful in attracting the major retail activity and 
also the people who use the area consistently. 
 
The studies show that not only the urban elements and retail centres but also many 
other features of the historic core follow the spatial transformation. In both the cases of 
Iranian and English cities the price of the land has a strong relation with its spatial 
location. In English cities, where the main streets have maintained their spatial status, 
it is logical that the land price is higher for the plots adjacent to the main traditional 
streets. In Iranian cities, however, where the modern streets have gained a 
considerable spatial integration, the land price drops in traditional streets (even inside 
the bazaar area) and escalates in the modern areas of cities (fig. 6.19). Therefore, the 
                                                 
16 For instances see (Falamaki 1977a), (Karimi 1993), (A Abbaszadegan 1993), (Clark 1963), (Clarke and 
Clark 1969). 
 Chapter 6: Continuity and Change in Old Cities 
 
   
   
 
 306 
shift in spatial configuration can significantly shift the economic viability of all plots 
inside the historic core, and in this sense, a major spatial transformation means a major 
economic influence in the city. This suggests that a study of land price similar to urban 
elements can reveal more about the transformation of old cities. However, a full 
analysis on this issue is beyond the scope of this research.   
 
 
 
Figure 6.19: Frontal land prices on the first thirty metres of streets in Kermanshah in 1965. Source: (Clarke 
and Clark 1969).  
 
Another important change in the features of old cores which can be influenced by the 
spatial structure is the relationship between the quality (historical, aesthetic, etc.) and 
the condition (construction, materials, etc.) of buildings. It is clear that most of the
 
 
Figure 6.20. a: the graded and listed buildings in the historic core of York (the darker areas are higher 
graded buildings. Source: (Esher 1968). 
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Figure 6.20.b: the conditions of buildings (construction and material) in two blocks of the historic core of 
York. Notice the key at the bottom of the right picture. Source: (Esher 1968). 
 buildings which hold higher qualities are the historic and listed buildings located on 
the old streets and spaces of the old core (the listed buildings are demonstrated for the 
old city of York in the figure 6.20.a and the old core of Shiraz in the figure 6.21.a). The 
condition of the buildings, however, does not necessarily follow the old patterns. In 
fact, in English cities it seems that the buildings closer to the old streets have a better 
condition (it is shown for two areas of central York in figure 6.20.b), whereas in the 
Iranian cities, the old streets suffer from a poor condition in comparison to the modern 
streets, especially near the outer boundary of the old core (it is shown for the historic 
core of Shiraz in figure 6.21.b). 
 a               b 
Figure 7.21:  a) the major historic and listed buildings in the historic core of Shiraz (black areas). b) the 
conditions of buildings (construction and material) in the historic core of Shiraz (the darker areas hold 
better conditions). Source: (Karimi 1993). 
Therefore, not only the elements of the city, but also the retail activities, land prices 
and building condition are some other features which are influenced by the spatial 
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transformation of the historic core. This can be expanded even to social and cultural 
issues -such as the rate of income, crime and environmental satisfaction- which needs a 
deeper investigation, but there is evidence again, such as bad social conditions in the 
heart of old quarters in Iranian cities and destruction of residential activity in English 
historic cores, which comply with the other findings of this chapter. A very clear 
message of all these findings, which has been consistently repeated in this chapter, is 
that urban conservation is not practical without an investigation of the spatial 
structure, or what we propose to call, the 'spatial spirit' of the city. Because of its 
fundamental role, a great deal of attention should be paid to this spirit. We have 
demonstrated that for preserving the major characteristics of the core, it is not 
necessary to preserve all the spatial features of the city. For a new urban life, these 
features have to evolve. Nevertheless, if the fabric of the historic core is to be 
conserved, respect has to be paid to the spatial structure of the past and to maintaining 
its major logic. 
 
6.9. DISCUSSION AND CONCLUSION 
 
In this chapter, the thesis has focused on the issue of urban conservation as the final 
discussion on the transformation of old cities. In the first section a theoretical review of 
the history and evolution of conservation ideas was presented. The simple question of 
'why to preserve' led to a range of discussions comprising psychological, didactic, 
financial, fashion and historical arguments which all revealed the complexities of the 
issue. Through a historical review, it also became clear that the concept of conservation 
is a new trend, especially when it concerns the urban fabric rather than individual 
buildings. It was mentioned that urban conservation in recent decades has been more 
attracted toward dynamic conservation which aims to preserve the physical 
characteristics of the old cores as the focal point of history and culture in the modern 
cities, but also, as the centre for producing life, activity and socio-economic viability. 
However, the practical ways of urban preservation as well as the analytical and 
systematic approaches to the problem seem to be limited and undeveloped. Even 
novel ideas, such as Geddesian 'conservative surgery' and Conzenian 'townscape 
management', appear to lack practicality and sufficient analytical support.  
 
According to this introduction, the effort in this chapter sought to provide more 
insights into the complexities of urban conservation, at least in its spatial respects. 
Before starting the analytical investigation, the existing conditions of the historic cores 
in Iranian and English cities were explained to clarify the details of urban conservation 
in these two city types. The structure of English historic cores, which have not been the 
subject of extreme urban transformation, appear to be more adaptable with the old and 
new mechanisms of life; whereas Iranian cities, which have been modified by radical 
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engineering solutions, can be described as deprived and disabled in response to the 
both modern and traditional patterns of urban interaction.  
 
In the first stage of the analytical investigations, the statistical outputs from both plan 
analysis and syntactic analysis created a clearer explanation of the different patterns of 
change for the two city types. In Iranian cities, there seems to be a tendency toward 
presenting some similarities between the morphological measures of the traditional 
city and the historic cores of modern cities, in spite of the extreme change of the urban 
structure; but on the other hand, some other measures such as integration and 
maximum connectivity, reveal a radical change in the configurational characteristics of 
the urban structure. English cities, by contrast, demonstrate a harmonious change in 
both morphological and configurational measures, with a greater tendency toward the 
incremental process of morphological simplification, rather than radical changes.  
 
The study of urban structure based on analysed maps and the local-global 
relationships, added more insights to the statistical measures. It became apparent that 
English historic cores have preserved a great deal of the traditional pattern, in terms of 
the centre of integration, the distribution of integration, the differentiation between 
various parts of the urban system, and the part-whole interrelationship. In contrast, the 
interference in the spatial structure of Iranian cities was shown to have an outstanding 
effect on the total organisation of the urban system, changing the whole pattern of the 
local and global integration and their correlation. The fact that English cities preserved 
their spatial structure -in spite of all these morphological evolution-  and Iranian cities 
lost their traditional structure -in spite of some morphological similarities to the past- 
led to the result that conservation is not only about the individual building and places. 
It is more about the relationship between the spatial components of urban system. The 
essence of these relationships, the 'spatial spirit', is an invisible power which controls 
the organisation and utility of the historic core.  
 
In order to see how the transformation of the spatial structure correlates with other 
changes in the historic core, a detailed discussion on the analysis of urban elements 
was presented after the spatial investigations. The analysis in English historic cores 
demonstrates that the relationship between the traditional urban elements and the 
spatial structure remains similar to the past. Besides, the modern elements of the 
historic core follow the same logic of the relationship between the spatial structure and 
the urban elements in the old city. The spatial transformation in Iranian cities, 
however, truncates not only the hierarchy of traditional urban elements in the historic 
core, but makes them considerably more secluded in the whole system. Therefore, the 
modern elements are built according to a new spatial logic, but the old elements and 
the most of the urban fabric lose their logic of constitution in the urban grid. This 
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argument suggests a new fundamental concept of urban conservation. The elements of 
the city, which have to be preserved because of various reasons, cannot be conserved 
appropriately unless they are kept within their traditional context. This conservation, 
however, does not mean a monolithic preservation of the physical environment. It is 
more about preserving traditional relationships and hierarchies. The case of English 
cities shows that even under morphological changes the overall pattern of the spatial 
organisation -the spatial spirit- can survive, whereas the Iranian experience presents a 
total loss of spatial spirit, in spite of some morphological stability.  
 
Some other characteristics of the old city were discussed in the last section of this 
chapter as other evidence of the influence of the spatial structure on the fate of historic 
cores. Land price and retail activity, for instance, showed a strong dependence on the 
integration value of the urban spaces. Therefore, when the traditional structure is 
preserved, the traditionally important spaces maintain their price and positions, i.e. 
reamin economically viable as well; but when the old structure is destroyed, the 
preservable spaces lose their economic significance and consequently, lose their 
viability to be used appropriately or to generate benefit. A similar effect was 
demonstrated for the location of the listed buildings and the buildings with higher 
constructional condition. Where the urban structure follows the traditional patterns, 
the buildings of higher quality (listed buildings) are also presented in a better physical 
condition, but when the old buildings become isolated, they deteriorate and instead 
the modern buildings of the modern grid gain a higher condition. 
 
According to the findings of this chapter, the issue of urban conservation cannot be 
confined to a museum-like preservation of the physical environment. A more 
successful approach has to be towards creating an environment where old and new 
can intermingle and interact simultaneously, without endangering each other. In order 
to create this balance, there are some fundamental features which should be noticed. 
The unique spatial system of the old cities, or the 'spatial spirit', which creates the 
relationships among the component of the urban system has been introduced in this 
chapter as one of these fundamentals. This is not to deny the value of detailed 
conservation work, or even of any spatial and environmental transformations, inside 
the historic core. The point is, before embarking on any detailed process of 
conservation, a basic knowledge of the spatial harmony between the past and present 
is needed, otherwise the past loses it logic, and consequently its viability to be 
conserved, or the new cannot find its appropriate place to function. With this type of 
knowledge not only can the modifications of the core be assessed, but new proposals 
can be produced based on a deeper understanding of the old cities.  
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CHAPTER 7:  
 
 
 
 
 
FINAL DISCUSSION AND CONCLUSION; 
A GENERAL REVIEW OF THE ARGUMENTS AND RESULTS 
 
 
 
 
 
               
 
 
 
 
 
 
 
7.1. FROM STARTING POINTS TO ENDING POINTS; a brief picture of the research  
 
The thesis initiated the discussion with an introduction of the inherent conflict 
between old and new in urbanism, and it was argued that this conflict is more 
intensified in the centres of the cities where the oldest and the most original parts of a 
settlement can be found. The difference between old and new can lead to the 
demarcation of the city centre and the creation of a distinct old district, the 'historic 
core'. This demarcation has become more evident in the process of urban 
transformation after the Modern Age. It was also discussed that historic centres do 
tend not to lose their entire traditional fabric. This survival is due to the fact that 
historic cores are intrinsically the focal points of urban heritage and activity in the 
cities: the locus of collective memory,1 from an aesthetic point of view, and the likeliest 
centre of activity, from a functional point of view. In order to resolve the enigma of the 
'old and new', the thesis scrutinised the similarities between the traditional form of 
Iranian and English cities, and also the contrasts between the harsh urban 
modernisation in Iranian cities and the moderate modern development in English 
cities. 
                                                 
1The definition and terms are borrowed from Aldo Rossi's The Architecture of the City (Rossi 1982). 
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The combination of the general problem of the research with the actual examples of 
urban transformation led to the introduction of three essential questions and three 
major themes. The first question called for a thorough understanding of old or 
traditional urbanism. The second question, attempted to examine what the old city has 
become after the change, i.e. an exploration of the modern city. As a natural 
consequence of the first and second questions, the third question concerned the 
comparison between the traditional and modern urban structure, bringing into 
account the consequences of this transformation. These three questions impregnated 
the thesis with three major themes upon which the main body of the thesis was based: 
the issue of the traditional or organic city; the issue of urban modernisation and physical 
transformation; and the issue of continuity versus change or conservation versus conversion.  
 
In order to construct a framework of research, the three general questions, asked at the 
beginning of the work, were restricted by some other determinants. The period of 
study was limited to between the pre-industrial period and the modern time; the types 
of settlements under study were limited to two groups of Iranian and English cities; 
and the central concern of the thesis was based on a spatial and morphological 
approach. From these restrictions the necessity of an appropriate research 
methodology became apparent. Four characteristics were recognised as essential for 
the adopted methodology: the ability to deal with spatial and morphological studies; 
the analytical capability in terms of constructing models and analysing them; the 
power to conduct comparative research and analysis; and finally, the capacity to 
provide links between spatial analysis and social reproduction. According to these 
criteria a pre-established methodology, space syntax, was consciously adopted, but it 
has been used in response to the specific needs and requirements of the research. 
 
The major findings of the chapters have been discussed in detail  at the end of the 
chapters. However, this chapter intends to emphasise the important parts of these 
results and to integrate them into a coherent conclusion for the research. This includes 
an examination of the research questions and assumptions; but more importantly, it 
attempts to organise the theoretical principles which contribute to the relevant areas of 
urban knowledge. This will be achieved in five major discussions. First, the 
achievements of the research in exploiting and contributing to the adopted 
methodology will be discussed. Furthermore, the findings and theoretical outcomes of 
the main body of the thesis -based on the three major themes of organic city, 
modernisation and conservation- will be brought into focus. As an epilogue to the 
whole research, the final part of the argument will attempt to extend the findings of 
the research to a larger field of operation, including suggestions that are not the 
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immediate results of the research, but are the products of an intuitive and perceptive 
exploration of the whole research. 
7.2. THE MAGIC OF RESEARCH METHODOLOGY: challenges and achievements 
 
As discussed in the introductory chapter, research methodology has played an 
important role in this thesis. Methodology in this sense is not only the vehicle to 
explore the phenomena, but the means to create them. This is why the concluding 
discussion begins with remarks on the methodological achievements of the research. It 
must be remembered here that although space syntax has been considered the core of 
research methodology in this thesis, the research has treated it consciously. Conscious 
in the sense that firstly, the techniques of space syntax have been adapted to the needs 
of the research, wherever such adaptations were needed, and an attempt has been 
made to make a contribution to syntactic techniques, whenever there was such a need; 
secondly, other methods of analysis, especially the ones that had a close affinity with 
the syntactic techniques, were used in conjunction with the syntax methods.  
 
The discussion of methodology began by emphasising the significance of the 'creation 
of phenomena' through a process of purifying and isolating events and facts. Although 
urban issues such as organic cities, Haussmanisation and collective conservation were not 
invented by this research, it has been attempted to purify and express them as defined 
and perceptible phenomena through a process of modelling and analysis. This task has 
been observed on different occasions: from the apparent irregular pattern of the urban 
grid toward the discovery of a deeper level of the configurational harmony of an 
organic city; from the similarities and differences between the old and new grid to the 
demonstration of change when the physical transformations are imposed; and from 
the old balance between the spatial structure and social activity toward the new 
difficulty in preserving a disrupted urban structure. The above achievements in 
creating phenomena owe a lot to the syntactic method of spatial modelling which 
helped the research to produce a simple, but close-to-reality picture of urban structure. 
The other credit in this connection, however, has to be given to the overall approach of 
research including the selection of city types and case studies.  
 
There were also other methods which were used successfully in conjunction with 
space syntax techniques and brought some fruitful results. Among these methods, plan 
analysis and urban element analysis appeared to be the most productive ones. Being 
borrowed from urban geography, plan analysis helped to provide a morphological 
understanding of city genotypes based on plan measures. The plan measures 
sometimes detected properties which were later substantiated by syntactic analysis. 
The second important method, urban element analysis, was an even more effective 
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way of showing the properties of urban structure. This method not only provides some 
reliable evidence for the theories that perceive the urban structure as a network of 
urban elements,2 but also enables the research to make a bridge between the pure 
spatial organisation and social use of the urban system.  
 
Another methodological achievement of the research is related to axial modelling. The 
construction of axial maps has not always been an easy task in this research, especially 
in the case of the old cities which usually lack accurate maps. The necessity to map the 
old cities led to a method of reconstruction which could be used in any other similar 
type of study. According to this method an initial model of the city is produced by 
using the accurate maps of the recent years. Then other documents such as old maps, 
sketches or descriptions are used to correct the maps through a process of eliminating 
the new lines and re-drawing the old lines which were modified throughout the city's 
history. This has been successfully managed even for some cities that had lost parts of 
their traditional fabric.3 This means that even where satisfactory geographical maps do 
not exist, we might be able to produce accurate axial maps and use them in different 
disciplines of study, such as archaeology, history and so on. 
 
The last important issue about methodology concerns the contributions that this 
research has made to space syntax techniques. Prominent among these contributions 
was the technique proposed for obtaining the appropriate local radius for the 
calculation of local integration. Based on the understanding of local areas, the research 
proposed that by calculating the mean depth of the whole grid from the major lines of 
the system, or the super-grid, one can find a measure which approximates the 
morphological tendency of each grid type in creating local structures around its major 
global network. This measure, for instance, was 3 for English old and modern cities, 
but it was calculated at 5 for Iranian old cities. The other important proposition of the 
research was the integration rank order of urban elements in cities. The table of rank 
order has previously used in the study of house types, but at the level of city it had not 
been effectively used before this research. Apart from providing an index to compare 
the spatial ranking of different cities, this table immediately adds some socio-
functional dimensions to the spatial configuration of the urban grid described by its 
integration pattern without any need to go through complicated social or functional 
studies. This technique is especially useful when obtaining social data, such as 
movement rates and so on, is not practical. 
 
                                                 
2Aldo Rossi's architecture of the city and Kevin Lynch's image of the city are prominent instances of these 
theories. More details can be found in chapter 2, where these ideas are thoroughly discussed 
3Specifically, in the case of the Iranian cities of Kerman ,Shiraz and Semnan, which no reliable map before 
modernisation has been found, the research managed to produce accurate and representative axial maps. 
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7.3. ORDER WITHIN DISORDER: the complexity and logic of the organic city 
 
In the beginning of the thesis it was argued that the phenomenon of change can not be 
understood unless the old and new are understood. This led to a primary need for 
developing a detailed study of old cities. Similar to the majority of old cities in the 
world, the cases reviewed in this thesis hold 'organic' characteristics, that is a non-
predetermined, unplanned pattern of urban formation. It was argued that the paradox 
of organic cities lies within the irregularity and geometrical disorder of the spatial grid 
in contrast with the harmony and balance of spatial and socio-economic patterns. How 
does the apparently disordered structure of the organic city manage to create such a 
significant balance which admittedly is lacking in many modern urban developments? 
The answer to this question is that in fact order does exist in organic cities, but the 
nature of this order is different from the nature of uncomplicated geometrical order. 
Consequently, the criteria by which this 'organic order' should be evaluated, and the 
tools needed for this evaluation, belong to a different trend of urban exploration.   
 
The first evidence of the organic order was revealed by the consistent proportions of 
plan measures. In both groups of cities, it was demonstrated that organic grids 
conform to a concealed morphological rule which controls the growth of the irregular 
pattern (graph 7.1). The difference between the ratio of the plan factors, however, 
invoked the possibility of finding different organic genotypes, i.e. the groups of cities 
that hold similar spatial rules while the actual appearances -or phenotypes- seem 
various among them. The syntactic measures, such as the mean connectivity of the grid, 
also verified this finding. A close ratio of mean connectivity within either groups of 
English and Iranian cities ((3.5 for Iranian and 2.8 for English cities on average) 
showed that not only organic grids tend to preserve some morphological constants, 
but these morphological constants change from one urban genotype to another.  
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Graph 7.1:  The significant correlation between the plan factors  indicates two things: first, the existence of 
organic order; second, the differentiation between the various genotypes of cities(axial size and area 
compared in the left and area and blocks are compared in the right scattergram). 
 
The analysed maps created by syntactic analysis provided another set of evidence to 
reinforce the spatial theory of organic cities. What makes the syntactic maps valuable 
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in this connection is not only the ability to construct a simple representation of grid 
geometry, but also the ability to convey the topological information produced by 
configurational analysis. This characteristic lets the spatial configuration be studied 
without losing the sense of grid geometry. In the case of organic cities, where grid 
geometry becomes complicated and ambiguous, this characteristic is even more 
helpful. The raw axial maps of both Iranian and English cities before analysis 
expressed a disordered and irregular shape, but in both cases the maps of global 
integration (Rn) created a clear structure based on a powerful and compact integration 
core in the centre of the organic grid (fig. 4.1&2). This integration core is usually 
located in the oldest and most used places in the city, signifying an important spatial 
and socio-economic locus . The rest of the grid is connected to the core through some 
major routes that start from outside the city and terminate in the centre. These major 
routes, which make an organic super-grid, are differentiated from the rest of grid by 
their greater value of integration, length and smoother angle of incidence between 
consecutive lines. The least integrated parts of the grid are the local residential areas 
that demonstrate different morphological patterns in the outer parts of the grid and 
occur around or between the major routes.  
 
The integration maps not only provide evidence for a common understanding of the 
organic cities, but also reveal the differences between the two urban categories studied 
in this thesis. The integration core in Iranian cities, for instance, is a compact complex 
of relatively short lines differentiated by high integration values, whereas in English 
cities the core is more linear and based on one or a few major axes. The shorter length 
of the lines and windier orientation of the routes in Iranian cities demonstrate other 
differences between the two city types. Therefore, similarities and differences among 
organic cities signify that although a general logic of organic grid can be envisaged, 
there are other characteristics which differentiate the genotypes of organic grids. 
 
Another important contribution to the understanding of organic structures was 
achieved by the study of the relationship between parts and the whole of the urban 
grid. Although the correlation between global and local integration was not significant 
for the whole of the organic grid, a more detailed inspection showed that organic cities 
tend to produce different levels of part-whole relationship (graph 7.2). In the centre, 
where the most intensive part of the internal and external interactions takes place, the 
correlation is strong. The occurrence of the most important socio-economic elements of 
the city -such as the bazaar and high street- in the most integrated part of the city 
explains how the spatial structure is shaped in response to the activities of urban 
society. The local/global correlation in a larger central area around the core is lower 
than the central core, but it is still considerably higher than the pure residential 
 Chapter 7:  Final Discussion and Conclusion 
 
   
   
 
 317 
quarters usually located outside the centre. This means that organic cities maximise the 
part-whole legibility in the areas which are most likely to be visited  by different 
people from inside and outside, but where this legibility is not needed, or is even 
undesirable because of the control of the inhabitants over their local area, the 
correlation between the local and global integration decreases. 
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Graph 7.2: A typical scattergram of global integration (Rn) against local integration for Iranian (R5) and 
English (R3) old cities. 
 
The 'local area effect', i.e. the diversity of part-whole correlation in different urban 
sectors, was not observed to be exactly the same in Iranian and English cities. The 
shorter and more broken axes of urban grid in Iranian old cities suggested that the 
syntactic dimension of local area in Iranian cities had to be different  from the English 
cases. This led to an investigation of the appropriate local radius for the calculation of 
local integration. The proposed method for this calculation showed that radius 5 in 
Iranian old cities -rather than radius 3 which is normally used in syntactic analysis-  is 
a more realistic dimension. Through the application of this new radius, the significance 
of the local area effect in Iranian cities was detected. Again, the difference between the 
local radii suggests that the actual appearance of the common principles among the 
organic cities could vary.  
 
The last important analysis of organic cities investigated the relationship between the 
elements of the city and its spatial structure. It was argued that the elements of the city 
are the major spaces or building which accommodate the main activities of the city. 
Although these elements have a spatial nature, they are strongly linked with the 
functional, economic, political, cultural and aesthetic properties of the society. 
Therefore, the constitution of urban elements inside the spatial system is able to reveal 
a better view of the organic city. 
  
In terms of urban impact, the urban elements were selected across a diverse range, 
from the most local elements to the most global ones. At first, the superimposition of 
these elements on the syntactic maps of the cities produced a graphical basis for 
comparison which itself appeared to be advantageous (fig. 4.21-32). These maps 
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unveiled an instant harmony between the social significance of an urban element and 
its location inside the organic urban grid. For instance, in all cases the bazaar and the 
high street's lines appeared to be the most integrated line of their respective systems. 
Other important elements also found a sensible position close to the integration core. 
On the other hand, the local elements, such as mosques and churches, were scattered 
evenly throughout the grid, while still maintaining a link with at least one major 
internal route. The visual survey of the maps produced by this method suggests that 
the socio-functional forces of the organic city are able to orient its major elements 
toward the positions which are spatially favoured by the society.  
 
The above argument was substantiated by converting the graphical representation of 
urban elements into a numeric representation. By calculating the integration value of 
each element -at both a local and a global level- a 'rank order' table was produced 
which exhibited the hierarchy of urban elements in the organic grid. Both in individual 
cities and in each category of cities, these tables demonstrated a logical order of 
integration values which can be justified by the 'social weight' of the urban elements. 
This means that the relationship between social and spatial significance in organic 
cities follows a pattern which can be detected by measures and values. Therefore, the 
concept of organic order -or more precisely, organic structure- is found not only in the 
configurational pattern of urban structure, but also in the way that society makes 
interfaces with the spatial grid through locating its elements and components.  
 
 Iranian Old Cities  
 
City Elements 
average 
int. Rn  
/mean 
int.  ^ 
  
Rank  
Order 
  English Old Cities  
 
City Elements 
average 
int. Rn 
/mean 
int.  ^ 
1 Bazaar 1.3837    1 High street 1.7609 
2 City Square 1.3670    2 Market/High Cross(es) 1.6015 
3 Carvansaraye 1.3546    3 Guildhall, City Hall 1.6003 
4 Grand Mosque 1.2696    4 Market Place(s) 1.5371 
5 Friday mosque 1.2679    5 Cathedral Place 1.4144 
6 Colleges 1.2588    6 Cathedral 1.1879 
7 Govern. Place 1.1970    7 Churches 1.1438 
8 Ruler's Palace 1.1647    8 Colleges, Friaries 1.0659 
9 Local Squares 1.1095    9 Hospitals 1.0254 
10 Mosques 1.0939     Mean Integration 1.000 
11 Local Bazaars 1.0773    11 Castles 0.9411 
12 Shrines 1.0619    12 Gates 0.9322 
13 Castle, Citadel 1.0358     Min.   Integration 0.5543 
 Mean Integration 1.000       
14 Gates or Entrances 0.9723       
 Min. Integration 0.6352       
  (1)         (2) 
^ average int. Rn /mean int. : the mean value of integration Rn for each urban element divided by the mean integration of the city which 
the element belongs to. 
 
Table 7.1 A comparison of mean integration (Rn) values of urban elements in Iranian (1) and English (2) 
old cities. The table is sorted by the average value of integration Rn divided by mean integration of each 
city (the last column). 
 
One of the initial conjectures of this thesis was that organic cities follow an identifiable 
urban organisation despite their apparent irregularity. On the basis of the 
investigations of the organic cities, this conjecture can be used to contribute to a 'spatial 
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theory of organic cities'. This theory first accepts that the concept of order in organic 
cities is achieved through the configuration of urban spaces -and not only through the 
geometrical properties. Organic order has been explored in four dimensions: the 
consistency among morphological parameters when the grid grows; the common 
pattern of integration in creating a strong core in the centre and connecting the outside 
-as well as the rest of the city- to the central core via a radial organic super-grid; 
creating spatial structure through selective differentiation of part-whole correlation in 
different sectors of the city;4 and finally, the harmony between the social significance 
and the preferable locus of urban elements. This becomes more sensible if it is recalled 
that the nature of geometrical order is about preserving or repeating some geometrical 
properties such as sameness, equality, symmetry and so on. As it was demonstrated in 
this thesis organic grids also preserve and repeat some rules and principles, but first of 
all these rules are not as mathematically strict as geometrical rules, and secondly, the 
way we measure them is different from a simple geometrical approach. The organic 
order is created by the way people use and perceive the city collectively, and the 
samenesses and repetitions are the ones which are related to the intentions of the 
people who shape the morphology of their cities in response to the functional, cultural, 
economic and political needs of the society. 
 
7.4. CITY UNDER THE MODERN RULE: spatial modernisation and its 
consequences 
 
The second major problem of the thesis concerned the issue of the modern city. It was 
argued that unlike the traditional mode of urban transformation which was organic, 
incremental and limited in size, the nature of modern transformation was planned, 
radical and expansive. Under the effects of modern interventions -known as city 
engineering, urban evisceration, Haussmanisation and so on- the old cores of modern 
cities rapidly became dominated by the modern grids that surrounded or dissected 
them. The extent of this domination, however, was recognised to be different among 
historic cities. Whereas both Iranian and English organic cities presented a similar 
logic and structure, the modern cities of these two categories appeared to be radically 
different. This difference, which itself was a large step toward understanding the 
phenomena, was initially captured by the axial models and demarcation of the historic 
core on the maps. The contrast between the appearance of the grid inside and outside 
the core in Iranian cities, and the similarity between the old and new in English cities 
provided the first step toward the understanding of the modern grid and the variable 
character of modernisation. 
 
                                                 
4This idea has originated from Julienne Hanson's theory of 'structure' versus 'order'. In this approach 
structure is perceived as the way "places become intelligible through creating local differences which give 
both a sense of identity and a grasp of the relation between the parts and the whole." (Hanson 1989). 
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Plan analysis was used again to investigate the simple morphological patterns. In this 
study -as well as other investigations of the modern grid- two sets of comparison were 
used: a comparison between the historic core and the rest of the city, and a comparison 
between the Iranian and English examples. The examination of plan measures in 
Iranian modern cities revealed a sharp contrast between the traditional core and the 
rest of the city. These measure in the modern part of the grid became closer to the 
measures which could be expected from younger types of urbanisation such as 
American cities. In contrast, the modern parts of English cities demonstrated a 
significant similarity with the plan morphology of the old cities. The similarity of the 
morphological variables within each group of cities and the difference between the 
two groups signified two notions. Firstly, they showed that similar to organic cities, 
the city genotypes are not limited to organic structures and can be also recognised in 
modern grids as well. Secondly, it supported one of our initial conjectures that 
extensive interferences in the urban grid, like that which happened in Iranian cities, 
can be itself an important reason for the dramatic shift in morphological tendencies.  
 
Syntactic measures, however, revealed more differences between the two genotypes. 
The historic cores of English cities in all cases were on average the most integrated part 
of the city. By contrast, in the Iranian cases the old cores presented a lower value of 
mean integration, in spite of their central location inside the grid. Besides, the most 
integrated line of the English systems always occurred inside the core and the most 
segregated line outside the core, whereas in Iranian cities the most integrated line was 
either outside the core or shared by the rest of the city, and the most segregated line 
was found inside the core. Such measures began to demonstrate how physical 
engineering can isolate the historic core and shift the centre of spatial configuration 
away from the historic core. It means the superimposition of an alien grid on the 
traditional fabric not only can change the morphological trends of the urban 
development, but also can degrade the spatial significance of the historic core as well 
as the relationship between the historic core and the rest of the city.  
 
The effects of modernisation were explicitly demonstrated by the integration maps of 
the modern cities. The ability of these maps to reveal the influences of modernisation 
could be regarded as one the best attempts of the thesis in creating phenomena (figures 
5.16 to 5.23). The dominance of the modern super-grid, the configurational dissection 
of the core, the over-segregation of the internal areas of the core divided by the 
modern streets, and the attraction of  the total integration toward the modern lines are 
parts of the information that is instantly manifested by the integration maps of Iranian 
cities, representing a clear interpretation of the phenomenon of 'urban evisceration'. 
On the other hand, the coherence between the core and the rest of the city, the 
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configurational centrality of the historic core, and the continuation of the traditional 
pattern of growth in English cities show that modern cities can coexist with their 
origins without isolating the urban core, and above that, they can use the historic core 
as the central part of their existing structure. 
 
Another important impact of modernisation was demonstrated in the pattern of part-
whole relationship. Bearing in mind the findings on organic cities, the thesis found 
that the differentiation between the part-whole correlation in different areas of the city 
creates the essence of spatial structure in organic cities. This principle has been 
preserved in English modern cities by shifting the role of the traditional integration 
core to the entire historic core. In this sense, the old centre becomes not only 
significantly integrated but also accepts a high level of local/global correlation. 
Considering the present role of the historic core in English cities as a centre of 
commercial and trade activities, it is evident that the traditional structure of the city 
has been reincarnated in the modern grid. A high level of local/global correlation 
inside the historic core was also detected in Iranian cities, but through a deeper 
investigation it was shown that the high correlation had nothing to do with the 
traditional structure. It was rather a product of the dominant lines which bypassed the 
organic system and built a new structure based on the shallow depth from the modern 
streets; whereas in English cities, the higher correlation in the historic core was a result 
of the centrality (and consequently the higher integration) of the old core on the one 
hand, and  the evolution of the city centre into a more locally integrated system 
(provided by simplifying the grid and producing longer lines inside the core), on the 
other hand.  
 
As a part of the thesis' intention to substantiate the spatial findings with the actual 
pattern of activity in the city, the relationship between the 'spatial significance' and the 
'retail potential' was assessed in the modern cities. The result was again explicit. At 
first it became apparent that in all modern cities there was a significant coincidence 
between the most integrated lines of the whole system and the location of 'dominant 
retail lines'. This means that the traditional and modern cities share some common 
principles. However, there was a major difference between the nature of the most 
integrated lines in Iranian and English cities. Whereas in the former all  the most 
integrated lines (and consequently the most preferred places for retail) were the 
modern lines  superimposed on the grid, in the latter the most integrated lines strongly 
repeated the traditional pattern. In this sense, by changing the pattern of traditional 
spatial structure, modernisation can change the pattern of retail activity, leaving the 
traditional retail quarters of the city non-competitive and non-viable. In contrast, the 
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compatibility between the old and new spatial structure creates compatibility between 
the locus of the traditional and modern retail. 
Now, we are able to give a theoretical response to the initial question of the modern 
city and modernisation. The first part of this response lies in the way the historic city 
evolves internally and is affected by the modern development externally. If the 
external forces are not extreme and destructive, the core may find an evolutionary 
solution for adapting to modern needs. Although this alternative is achieved in a 
limited manner, for example through widening the streets and other trivial spatial 
changes, it can provide a natural link between the old and new parts without 
sacrificing the old principles. But if the external forces are powerful enough to create 
dramatic changes, like Haussmanisation, the modern grid can overwhelmingly change 
the structure of the historic core. This effect is not just about partial destruction of the 
physical fabric. It is rather about the segregation of the historic core globally, and the 
termination of the traditional integration pattern locally. Besides, a modern 
superimposed grid imposes a new pattern of correlation between the local and global 
structure, which consequently provides a new sense of readability in contrast to the 
traditional system of legibility developed by the organic grid. As the pattern of retail 
activities in cities showed, other urban activities and social functions are also affected 
by the method of modern development. The extreme changes in spatial structure can 
lead to radical changes in other patterns of activity. Although there is still a 
relationship between the society and space, this relationship contradicts the traditional 
patterns, leading to either further destruction of the traditional urbanism or to a 
conflict with the modern expectations from the city. 
 
7.5. Continuity and Change: a new view towards 'urban conservation'  
 
In its third major discussion, the thesis attempted to approach the issue of urban 
conservation, benefiting from the results of the discussions on the organic and modern 
cities. The important point in this approach is that although the thesis appreciates the 
concepts of urban heritage and preservation of the old cities, it has no intention to 
argue the necessity for urban conservation. In this sense, the research does not 
investigate why we should preserve the past, leaving this matter to social and 
ideological debates. It rather investigates what are the major areas of concern if we 
want to conserve historic cities; or in other words, what are the major principles which 
may decrease the chance of a successful conservation if they are ignored.  
 
The first step in this direction was taken as usual with an examination of simple 
morphological factors. This revealed a the unexpected result that the overall change in 
the plan measures from the old to new is less significant in the Iranian cases than in the 
English examples. This means that although some extreme morphological changes 
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happened under Haussmanisation in some parts of the old core (the modern streets 
inside the core), most of the fabric was left unchanged in Iranian cities. Conversely, the 
morphology of grid in English cities changed gradually into a simpler and less 
articulated version, while the different areas of the city were treated homogeneously. 
From this result one may conclude that in terms of preservation, Iranian cities seem in 
a simplistic sense successful, since some parts of the old fabric have remained intact. 
The answer to this question is in fact the first step toward our new understanding of 
urban conservation. Cities have to change and they do constantly change, but when 
the changes are inconsistent and unconscious of the plurality of the old structure, they 
inflict damage on the principal rules which govern the urban structure, in spite of any 
partial survival of the traditional fabric. 
 
In order to identify the above mentioned damage to urban structure, syntactic analysis 
was used intensively again. The syntactic measures showed that in spite of the changes 
in plan morphology, the values of integration for the traditional city and the present 
core of English cities were fairly close, especially at the global level, where the values 
for the old and new systems seemed almost identical. Conversely, the measures 
showed that the today's cores in Iranian cities were radically more integrated (on 
average) than the traditional grid. This means modernisation in English historic cores 
simplifies the grid at the local level, but maintains its global characteristics within the 
whole structure of the modern city, whereas in the Iranian examples the superimposed 
grid has a shallow impact on the fabric of the grid at local level, but at the global level 
it makes the historic core radically different.  
 
The comparison between the syntactic maps of the old and new cores added more 
insight to the figures and values. Being extremely long and connected, the 
superimposed lines inside the historic core draw the integration value of the whole 
system toward themselves. Consequently, the traditional integration core of the old 
city becomes more segregated, and on the other hand, the distribution of the 
integration pattern in the entire system is reversed. For example the pattern of 
integration in the bazaar complex, which used to be based on an overall  increase from 
outside to the centre, changes to a disorderly distributed version which is determined 
by the distance from the modern lines. By contrast, such dramatic differences between 
old and new do not exist in English cities since the patterns of global integration in all 
English new cores persistently follow the pattern of integration in the traditional cities.  
 
The difference between English and Iranian cores at the global level can be also 
detected at the local level. Modern lines in Iranian cities impose a new local 
configuration based on the direct distance from new lines, whereas local structures in 
English historic cores are still focused around the major traditional routes. It is 
apparent that the evolutionary change of the plan features -such as the reduction of 
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axial lines and block numbers- do not affect the traditional local structures in English 
cities. Since both local and global configurations have changed moderately and 
sympathetically, English cities manage to preserve their part-whole structure and 
traditional pattern of legibility. The destruction of local and global configuration in 
Iranian cities means that the traditional relationship between these two has also been 
destroyed. The loss of part-whole structure under the severe modernisation is the last 
spatial principle which this thesis conceives as the fundamental obstacle in the way of 
urban conservation. 
 
In its last analysis, the thesis tried to show how the spatial transformation could affect 
the other aspects of urban life inside the historic core. In this connection, old and 
modern 'urban elements' were used  to demonstrate the difference between the two 
modes of radical and moderate change (table 7.2). In the case of moderate change in 
English cities, where the principles of traditional urban structure had been preserved, 
the study showed that the way the traditional elements were related to the modern 
spatial structure was quite similar to the traditional way; but more importantly, it 
appeared that the modern elements followed the same logic of the organic cities in 
constituting themselves inside the grid. This compatibility created a balanced mixture 
of modern and old elements inside the historic core. Conversely, in the case of radical 
modernisation in Iranian cities, where the spatial structure of the city had been 
truncated, it was found that the traditional elements after modernisation tended to 
become more and more secluded; but more importantly, it was shown that the 
traditional rank order of these elements was significantly changed.  
 
 
 
Iranian cities           
 
City Elements 
(old and new) 
average 
int.Rn/
mean 
int. 
  
Rank 
Order 
  
 
 
English cities                  
 
City Elements 
(old and new) 
average 
int.Rn/
mean 
int. 
1 Cinemas 1.775    1 High Street 1.613 
2 City Hall (or Municipality) 1.743    2 Market Place 1.528 
3 Banks 1.732    3 Guild Hall 1.527 
4 Shopping Streets 1.713    4 Dep. Stores 1.513 
5 Libraries 1.644    5 City Hall 1.510 
6 Museums 1.594    6 Library 1.422 
7 Fire/Police Station 1.577    7 Museum 1.413 
8 Public Offices 1.570    8 Fire/Police. Station 1.408 
9 Hospitals 1.552    9 Theatres, Cinemas 1.394 
10 Grand Mosque 1.415    10 Shopping Streets 1.389 
11 Shrines 1.274    11  Cathedral Place 1.389 
12 Friday Mosque 1.233    12 Hospital 1.372 
13 Schools 1.223    13 Public Offices 1.370 
14 Bazaar 1.172    14 Churches 1.363 
15 Carvansaraye 1.151    15 Castle 1.291 
16 Local Squares/Bazaar. 1.017    16 School 1.288 
17 Mosques 1.007     mean Rn (old core) 1.273 
 Mean Rn (whole) 1.000    17 Cathedral 1.250 
 Mean Rn (old core) 0.973     mean Rn (whole) 1.000 
 Min.  Rn (occurs inside core) 0.450     min. Rn (occurs outside core) 0.586 
int. Rn /mean int. :  the value of integration Rn for each urban element divided by the mean integration of the city which the element 
belongs to. 
 old elements modern elements
 
Table 7.2: The rank order of the global integration (Rn) for the old and modern elements of English and 
Iranian historic cores.  
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The above findings were formulated into an important conception about urban 
conservation. When the spatial transformation follows the traditional patterns, old 
elements maintain an appropriate relationship with the spatial organisation, and the 
modern elements also adopt a similar pattern of constitution inside the spatial 
organisation of the old core. In this case the traditional elements become spatially 
viable to continue their old function, and therefore hold more chances to be used or 
conserved. Even if the traditional function is not in demand any more, the spatial 
position makes the elements competitive in being preserved and used for newer 
functions. But when the city loses its traditional spatial structure it is not able to create 
a logical relation between the new spatial system and its traditional components. 
Therefore, the old elements are condemned to deterioration not only because they are 
not capable of accommodating new functions, but because the relationship between 
the old elements and the new spatial organisation of the historic core does not follow a 
logical pattern, or rather it follows a new alien logic. From  these results the thesis tried 
to hypothesise that historic urban elements cannot be conserved appropriately unless 
they are kept within their traditional context.  
 
It was also discussed that urban elements were not the only issues which were affected 
by modern configuration. Land price, retail activity, and the location of listed and high 
quality buildings also showed a strong tendency to follow the spatial position of urban 
spaces. Therefore, when the traditional structure is preserved, the traditionally 
important spaces maintain their price and the significance of their location, i.e. become 
economically viable as well; but when the old structure is destroyed, the old spaces 
lose their socio-economic significance and consequently, lose their viability to be used 
appropriately or to generate profit. Similarly, where the urban structure follows the 
traditional patterns, the buildings of higher quality (listed buildings) also retain a 
better physical condition, but when the old buildings become isolated, they 
deteriorate. The relationship between the spatial structure and other issues of the 
urban society leads to an important principle of urban conservation: for any urban 
genotype a fundamental spatial pattern -'spatial spirit'- can be envisaged which is the 
integrator of urban components and activities. As long as this essential structure 
survives, it can preserve many features of the old system within itself, but if it is 
altered dramatically, it can no longer maintain the continuity of urban heritage.  
 
Although the adoption of the traditional pattern of spatial structure is a fundamental 
step toward conservation, it does not mean that other problems do not occur and new 
solutions should not be proposed. In the case of English historic cities, for instance, 
where the preservation of the historic structure provides a good basis for conservation, 
it also creates a situation where the historic core has to accept heavy duties in the heart 
 Chapter 7:  Final Discussion and Conclusion 
 
   
   
 
 326 
of the city. The volume of traffic which has to pass through the historic core because of 
the grid structure, and the dominance of land-use pattern by commercial and retail 
activities that makes the residents desert the historic core are some of these problems. 
Therefore, what the thesis proposes as a foundation for urban conservation is not a 
rigid and museum-like preservation. A successful conservation has to give way to new 
elements as well. But the important point is how the city can be conserved without 
being frozen. A very important step in this direction is protecting the unique spatial 
system of the old cities, or the 'spatial spirit', which creates the relationships among the 
component and functions of the urban system. As long the principles of urban 
structure are maintained, even this unique system can evolve itself without creating 
problems. The important lesson from this is that before engaging in any detailed 
process of conservation, a basic knowledge of the spatial harmony between the past 
and present is needed, otherwise the past loses it logic, and consequently its viability 
to be conserved, or the new cannot find its appropriate place to function.  
 
7.6. EPILOGUE: a look through the open door towards the ways ahead 
 
In the process of producing a doctoral thesis one is gradually forced to learn to be 
rational, focused and cautious. It is what this thesis has tried to observe so far. An 
attempt to be more practical and intuitive, however, cannot be eliminated from the 
mind of a researcher from a background of design and practise, especially when the 
issues are directly related to practical matters. Therefore, this epilogue is not an official 
part of the conclusion. It is rather an attempt to see how the findings of this research 
can be used and expanded. This includes some suggestions for research of this kind in 
future; some points for design and policy-making in historic cities; and more 
importantly, some hints which could be applied directly to all types of projects in the 
historic cities.  
 
The first suggestion arises from the comparative nature of the work and the sets of 
examples used as case studies. It was experienced that a comparison between two sets 
of carefully selected city types could reveal many previously unnoticed characteristics. 
This automatically recommends that a more comprehensive data-base on the historic 
cores can be a valuable source for either extending the scope of this thesis or for 
undertaking any other research in a similar field. This also suggests that any similar 
study can be performed to analyse and compare two or more city types other than the 
ones used in this thesis, for instance Continental European or Far-Eastern types, in 
order to investigate the issue of urban transformation. In any case, providing a 
catalogue of spatial models for cities, especially when there is an equal and 
representative number of examples from each city type, seems to be an important step. 
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The second issue concerns the necessity of spatial studies for any type of study in 
connection with the development, urban regeneration and conservation of city centres 
and historic cores. As the thesis attempted to demonstrate, the spatial structure has an 
important relationship with other factors in a changing urban environment. The study 
of space, especially when the study is related to the physical manifestation of the 
events, provides a reliable platform upon which other types of urban studies can be 
founded. In this sense, spatial study becomes a pre-requisite for a large number of 
studies, and a routine step toward tackling urban problems. 
 
The power of spatial analysis can also be used during the processes of decision-taking 
and policy-making for city centres. Everyone who has been involved in these processes 
knows that one needs some effective criteria to convince the people who make 
decisions, or to be convinced by the people who make proposals. Designers -at both an 
architectural or an urban scale- are also confronted with dilemmas in their proposals 
inside the historic cores. There are some stages in any successful design where 
inspirations and intuitions have to be ratified by logical investigations. It is sometimes 
rather difficult to see how our decisions affect the environment, and the only way to 
know it is by trying to predict the outcomes. Spatial modelling and the methods of 
analysis proposed in this thesis provide a powerful tool to see the present condition in 
a clearer perspective and also predict the changes which may occur after the 
implementation of our decisions. In the case of historic cities, where the issues are 
more sensitive and irreversible, this extra aid is even more important since we at least 
become aware of the impact of our decisions on the fate of the historic core. 
 
Apart  from all these general suggestions, one may ask what are the practical solutions 
of the thesis for the historic cores of English and Iranian cities, and more generally, for 
all historic cores. Finding a complete solution for the historic cities seems rather 
remote. However, there are some strategic and tactical points which could be 
recommended to rectify the situation in historic cores or at least to prevent more 
deterioration. As the decisive results of this research demonstrated, the options for 
Iranian historic cores seem rather limited since the severe interferences have caused 
relentless damage. Nevertheless, there are still many things which could be done to 
improve the core or to stop more devastation. Our suggestions can be divided into two 
major categories: the solutions for the whole city; and the solutions for the historic core 
itself. 
 
As a part of the overall urban grid, the historic core can be influenced by any 
development and change in the city. This can be used to improve the conditions of the 
historic centre. In this connection, the following points for Iranian cities are suggested: 
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• there should be a general tendency to increase the overall integration of the historic 
core, or at least to avoid anything which leads to more segregation. 
• in order to obtain a higher level of integration in the core, the spatial role of the 
streets which lead to the core should be reinforced. Strengthening the streets which 
lead to the old entrances to the historic city could be used as an important method 
to increase the integration of the core and also to restore some traditional 
characteristics of the grid. 
• any unbalanced development around the core should be avoided. This means that 
the core is not to be abandoned as a peripheral section. 
• although the modern trend of development has totally ignored any adaptability 
with the morphology of the old city, any opportunity to re-arrange and re-design 
the newer areas in a closer harmony with the central core has to be considered.   
• massive ring-roads around the historic core should be avoided since they bypass 
the integration flow of the system and isolate them from the rest of the city. 
• and finally, any modern cutting streets, either inside or outside the core should be 
avoided. 
 
Although the above mentioned suggestions can help the core to survive, for a better 
protection the core has to be ameliorated from the inside. The propositions for these 
improvements inside the historic cores of Iranian cities are: 
• the building of any further modern streets, especially ones which are a stranger to 
the old structure, must be avoided.  
• the existing modern streets inside the core are too massive to be removed from the 
core, however, any chance to convert these streets to a more compatible version to 
traditional patterns should be taken. Pedestrianisation of some modern streets, for 
instance, gives an opportunity to create some physical change and to regain some 
characteristics of the old fabric. 
• the bazaar complex should be urgently recognised as the most important part of 
the old city spine. This complex should be restored physically, on the one hand, 
and should be spatially reinforced by increasing its configurational significance, on 
the other hand. 
• the bazaar complex should be promoted again to the most integrated part of the 
grid inside the core. This can be done by strengthening the traditional structure 
and also by simplifying the grid around the bazaar complex. 
• as a part of the grid simplification around the bazaar, parking and vehicular 
accesses could be made, without damaging the internal lines of the area. 
• in order to restore the traditional structure, the major old thoroughfares which 
used to make the skeleton of urban structure outside the bazaar, should be 
reinforced. This task, however, is a difficult one since any improvement to increase 
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the integration of the line, by either widening or straightening, may causes damage 
to the valuable historic buildings attached to the major routes. A gradual 
modification of these routes based on a detailed study of the fabric surrounding 
them, could be done without creating significant damage. 
• the domain of the improvement can be extended inside the residential quarter by 
minor modification of the internal routes and dead-ends. Preserving the traditional 
morphology of the buildings and houses is an effective way of maintaining the 
traditional spirit while the modifications are imposed. 
• the configurational position of the major elements of the old city should be 
assessed in comparison to their old position and in case of a major change, 
proposals should be made to save these elements by returning the appropriate 
position back to them. This is particularly important in the case of the significant 
monuments affected by urban modernisation. 
 
In our study, the conservation of English historic cities appeared to be less 
problematic. This means that continuing the process of transformation itself is a good 
strategy for these cities. However, there is always place for improvement. The 
propositions can again be divided into two categories of the whole city and the historic 
core. The recommendations for the whole grid are as follows: 
• construction of new cutting streets should be avoided anywhere in the system. 
• the overall tendency of the city to hold the old centre as the focal point of the city 
should be continued. 
• it is preferable that any modern development outside the core is encouraged to 
follow the traditional patterns, but as long as the major principles are preserved, 
new ways of grid development could be pursued to suit modern needs.  
• in order to reduce the load of unnecessary through-traffic, the connections between 
the major radial thoroughfares could be improved. As long as these connections 
are not transformed to massive ring-roads they are able to provide a better global 
access without changing the nature of the grid. 
• because of morphological precedent and transportation needs, ring-roads around 
the historic core seem inevitable. However, wide and massive ring roads have  
destructive effects on the core, whereas moderate and sensitive ring-roads  can be 
quite successful; for them, York is a good example. 
 
The comments on English historic cores are not as profound as in the Iranian cases, but 
there are still some important hints: 
• any change inside the core must be assessed by its influence on the spatial 
structure of the city. If modifications improve, or at least do not harm to the old 
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configuration, they should be allowed to be implemented. Otherwise, alternative 
solutions should be considered. 
• although the traditional principles are respected, there is no objection to the 
evolutionary process of change through replacing the old buildings or simplifying 
the central grid.  
• the spatial position of the core at the ground floor makes it a desirable place for 
business, but the upper floors are usually unwanted. This is an asset which can be 
used to restore the balance of land-uses, without changing the grid morphology 
and spatial principles. 
• promoting the pedestrianisation of the core has several advantages: it creates a 
pattern of movement which is strongly compatible with the traditional patterns; it 
improves the commercial and retail use; it reduces the over-crowded appearance of 
the core which makes it more desirable for residences; and so on. However, 
pedestrianisation in the historic cores can also isolate the core from the rest of the 
city and change the balance of use and social interaction. Therefore, 
pedestrianisation should be implemented with great caution and at different stages 
in order to assess the impact of the project. 
• creating a pedestrian network in the centre means that transportation outlets 
should be supported outside the edges of the core. Parking, bus terminals and so 
on are some of these provisions, which need careful positioning regarding their 
location and appearance. 
• where urban elements are spatially well-positioned but their traditional functions 
are no longer in demand, newer functions should be given to these to bring life to 
the historic core.  
 
Finally, it should be mentioned that the problems of other historic cities in the world 
are not too different from the cases reviewed in this thesis. Although a thorough study 
for each individual case is always recommended, some ideas and principles which 
have been identified by this thesis can be used in a wide variety of cases. Avoiding 
extreme morphological changes, maintaining the historic core as an integrated part of 
the system, transforming the grid without losing its traditional spirit, locating urban 
elements in accordance with their spatial significance, and so on, are some of these 
ideas. These general notions can be pursued until the more detailed concepts for 
design and decision-making are obtained. It can be strongly asserted that scrutinising 
the spatial characteristics of urban space, similar to the approach adopted in this thesis, 
can shed light upon the obscure problem of design and transformation in the old cities. 
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APPENDIX 1: 
 
IRANIAN URBANISM;The land and settlements    
 
 
 
i General features of the land and locations of the settlements 
 
Like many other countries of its region, the issue of physical environment is an influential 
factor in forming the physical structure of Iranian cities. The extreme climatic conditions 
caused by the peculiar physiography of the environment creates a significant influence on 
the distribution of settlements and their internal physical formation. Some of these extreme 
conditions are the high daily or seasonal temperature range, high evaporation and low 
precipitation, general shortage of water, intense solar radiation, and damaging dust or 
sand storms (Kheirabadi 1991, 20). Iran is part of the Eurasian mountain belt which 
stretches from the Iberian peninsula to Iranian  highland rims of Elburze and Zagros. The 
country is also part of the arid belt of the Old World. So, two major features which 
determine the appearance of this land are deserts and high mountains. Where these two 
elements intermingle in various combinations, i.e. the numerous oases of different sizes 
and in settlements scattered along the foothills of the high mountains, the bulk of the 
population of Iran could be found  (fig. ap.1.1). With an exception of a fertile and moderate 
small rib in the northern region, major Iranian settlements have been located within the 
large alluvial areas in the pediment zone between mountains and desert or on large 
alluvial valleys within the mountains or on the fringe of deserts.   
 
 
                
1                    2 
             
Figure ap.1.1: The pattern of population distribution in Iran. Source: (Kheirabadi 1991). 
Figure ap.1.2: Physiography of Iran. Source: (Kheirabadi 1991). 
 
The sites of major settlements are very old. The ancient and medieval cities were near to the 
location -or on the site and vicinity- of new cities such as Hamedan, Shiraz, Isfahan and 
Tehran (Gaube 1978, 4). This shows the limitation of the land for making settlements (fig. 
ap.1.2) and adding the hostility of climate and peculiarity of physiography to this fact, it 
becomes apparent that cities had an urgent necessity to develop some mechanisms to adapt 
themselves to the environmental conditions. The evolution of Iranian traditional cities has 
been achieved through the minimisation of harsh conditions such as the direct impact of 
solar radiation and damaging winds, as well as the optimisation of the use of 'softening' 
elements such as shade, breeze and water. 
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ii Impacts on urban form  
 
The above mentioned extreme climatic conditions has created three important 
morphological features in Iranian cities : compact urban texture, specific pattern of streets, 
and courtyard housing. The urban fabric in traditional Iranian cities, in terms of both 
building and land-use pattern, had a very compact structure. Land uses, especially in the 
public sector were in a close relation to each other and the distance between residential and 
other land-uses was minimised. Open spaces between the buildings did not exist and the 
built-up area was maximised by providing open spaces inside each individual building. 
There were relatively few large open spaces inside the traditional cities, especially in 
central Iran, and wherever a large public square stood, it was completely enclosed. 
Buildings tended to cover the next buildings -and even the street- as much as possible. 
 
The compactness of the urban fabric has several advantages. It reduces direct radiation and 
evaporation, while providing shades, shadows and cool air. It also minimises the heat gain 
during the day and heat loss during the night and so controls the temperature. It obstructs 
the unpleasant winds in days and nights and reduces the storm damages (Kheirabadi 1991, 
22). In fact, this urban form facilitate human movement and activity in all parts of the city, 
either public or private. Furthermore, a compact system has some other socio-economic 
capabilities, such as: minimising energy consumption, providing a more economical 
infrastructure and transport system, creating a more cohesive society, and conservation of 
the urban environment through passive systems (Golany 1983).  
 
The form and pattern of streets and alleyways follows similar properties to the whole city. 
Streets are narrow and intensively surrounded by buildings and tall walls, creating  well-
shaded spaces during the hot summers, emphasised in some parts of the city by covering 
the entire width of the streets. In contrast with the concept of Western streets, alleyways 
and streets are twisty and short in Iranian cities. Finally, the morphology of buildings and 
houses completes the role of city form in controlling the environment. The enclosed form of 
the building helps the whole urban fabric to maximise its compactness. The courtyard, 
mostly, in the centre, provides light and ventilation and protects the inhabitant from 
harmful conditions. A pool and some vegetation increase the efficiency of the courtyard to 
produce a comfortable micro climate.   
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APPENDIX 2: 
 
ENGLISH URBANISM; the land and settlements    
 
 
 
It is always argued that of urban form is influenced by the climatic condition of each 
region. The effect of environmental condition on some physical characteristics seems to be 
trivial in regions that harsh natural or climatic conditions do not exist. In this regard, 
perhaps, England could be described as one of the regions that environmental conditions 
hold fairly temperate and favourable status: a moderate temperature on average, low 
number of extremely hot summer days or freezing winter days, tender solar radiation, 
abundance of water, high precipitation and low evaporation, added by the rarity of  
damaging dust storms and earthquakes (Lamb 1964, 42-4), are all the notions that explain 
why English cities have not had to develop a specific physical form to control the extreme 
environmental conditions. On the other hand, one can mention some undesirable features, 
for instance, the necessity of ventilation in English cities caused by high humidity. In this 
sense the streets which run east-west are ventilated better by the regular winds (Lamb 
1964, 89). However, comparatively speaking, there is not a substantial body of evidence to 
support the significance of environmental issues in determining the physical formation of 
English cities.  
 
In contrast to Iranian Plateau, the terrain of the English land is capable of creating the 
appropriate situation for an even distribution of population benefiting from a flat land 
supplied by numerous rivers. Due to physiography of the land, there has been a significant 
homogeneity in distribution of towns and settlements in England from the old times, 
lacking the high concentration of population in some particular areas such as Iranian cities. 
This can  explain the relatively small size of the traditional English cities in comparison to, 
for example, Iranian cities -London excepted. In fact, many English cities have evolved 
from the villages and smaller settlements, as well as the ancient sites or planted towns, 
showing the generality of transformation from rural to urban life and vice versa. 
 
 
 
 
 
 
Figure ap.2.1: Physiography of the English land 
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APPENDIX 3: 
 
 
THE HISTORY OF MAKING AND EVOLUTION OF IRANIAN CITIES 
 
 
 
The distinguished orientalist Professor Edward Brown expressed his first impression  of 
the Iranian city of Shiraz as:  
 
"At our very feet, in a grassy, fertile plain girt with purple hills, on the loftier summits of 
which the snow still lingered, and half concealed amidst gardens of dark stately cypresses, 
wherein the rose and the Judas-tree in luxuriant abundance struggled with a host of other 
flowers for the mastery of colour. Sweet and beautiful in its garbs of spring verdure which 
clothed the very roofs of the bazaars, studded with many a slender minaret and many a 
turquoise-hued dome, lay the home of Persian culture, the mother of Persian genius, the 
sanctuary of poetry and philosophy, Shiraz (Browne 1983, 283-4)." 
 
Being impressed by the natural beauties of Shiraz, the hometown of Iranian great poets, 
Browne's description could hold true for the other Iranian cities of that period as well: 
meaningful, charming and full of character. Although some travellers -whose visits 
coincided with the periods of decline or disaster- have been far less impressed by the 
charms of these cities, many other travellers and historians have seen and described Iranian 
old cities as the great social and physical products of an old civilisation. Unfortunately, 
Browne is perhaps among the last persons who admired Iranian old cities, since after this 
period (closing decades of nineteen century) a process began which drastically changed the 
appearance of all Iranian old cities. 
 
Urbanism in Iran is very old and has experienced long and various periods of evolution 
from the very ancient times until now. In this long process of making and change, different 
pictures of Iranian cities are conceivable. However, three major eras in history of urbanism 
in this country are more distinguished: the Iranian ancient cites (or the pre-Islamic cities, 
before the 7th century AD), the Iranian old cities (or the post-Islamic cities, from 7th 
century to the end of 19th century AD), and the modern cities (from the beginning of 20th 
century to present time).1 This differentiation is based on the remarkable changes in the 
political and cultural structure of society as well as extreme changes in the physical and 
social patterns of urbanism from one era to another. 
 
i Iranian ancient cities 
 
At the beginning of the first millennium BC, Medians and Persians emigrated from northern 
Asia into the present land of Iran. They started building cities on the sites which were 
located inside the existing Iranian cities or at a close distance from their present  locations.2 
Representing a clear view of Iranian ancient cities is not a simple task. Our knowledge of 
these cities is mostly based on the bits and pieces of archaeological excavations or the 
ancient history which are mostly about the cities of kings and rulers, lacking the ability of 
creating a complete picture of urbanism in this era. 
 
The history of Iran and consequently its urbanism in pre-Islamic era (c. 1000 BC- 621 AD) 
comprises five main periods : Medians, Achaemenids, Selecuids (Greeks), Parthians and 
Sasanians. Median cities were basically defensive cities, since as a new nation, they had to 
                                                
1 This general differentiation among Iranian cities has been adopted by most of the literature on the 
Iranian cities (Amiet 1986;  Falamaki 1987;  Gaube 1978;  Sultanzadeh 1986). 
2 According to history, the story of Iranian cities starts from this period, although there are several 
archaeological remains of cities which belong to the older civilisations. Among theses cities Choghazanbil  
(1250 B.C.) in south-west Iran and Shahr-i Sokhtah  or the Burnt City (2100 B.C.) in south-east Iran are quite 
well-known.    
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protect themselves against their powerful neighbours, especially Assyrians. The Median 
city of Agbatana, the existing Hamedan, had a great fame for having strong walls rising in 
circles one within another. Achaemenids, or Persians, as the first world empire of the history 
did not have to provide heavy fortifications for their cities, and so, representations of cities 
in this period are of glorious cities formed in regular grids located on massive terraces such 
as Passargad and Perspolis (Gaube 1978, 21-3). The conquest of Iran by Alexander diffused 
Greek ideas in Iran and influenced Parthians who revived the empire  again. Parthians 
preferred to build round cities; the city of Hatra , in north-western  Iraq, and Darab, in 
southern Iran are good examples of Parthian cities. Finally, Sasanians, who ruled an empire 
about 500 years before Islam and were rivals of Roman Empire, continued the Parthian 
plans which were even transferred to the post-Islamic era.3 
 
Cities in ancient Iran were mostly planned cities with various shapes in different periods; 
but usually the city consisted of three major features. The heart of the city, called kohan-dejh 
or citadel, was usually the seat of the king or rulers and was situated at the most strategic 
and highest point of the city. The other part of the city inside the city wall was called 
shahrestan which was the residence of aristocrats and privileged people in charge of 
administration and army. The third part of the city, called rabadz was either on the 
periphery or outside walls and belonged to lower classes such as farmers and craftsman 
(Sultanzadeh 1986, 67-9). 
  
"Briefly speaking, ancient Iranian city could be considered as an entity with two major 
characteristics: order and relative openness (Falamaki 1987, 6)." These two features are the 
natural consequences of a planned process of formation which could be also found in the 
other old civilisations such as Roman and Greek cities. These two features make also the 
major differentiation between pre-Islamic and post-Islamic cities in Iran. However, very 
different in structure and appearance, the post-Islamic cities still convey some influences of 
their ancient predecessors. For instance, in post-Islamic cities the kohan-dejh or citadel 
maintains its role, the main city or shahrestan is developed to be a more unified and 
extended fabric and rabadz continued its intermediary role between the city and rural area. 
 
i.a Iranian Post-Islamic Cities 
 
Islamic civilisation started from the Arabian Peninsula in the beginning of 7th century and 
spread to a vast terrain from North Africa and Spain to south-east Asia. The powerful 
Sasanian Empire in Iran was among the first countries which were defeated and the whole 
country came under the power of Islamic rulers. This was not just a temporary change in 
the history of Iran. Indeed, it was the birth of a new era that truncated all political, 
economic, cultural and social aspects of life. The new ideology and socio-economic 
conditions were amalgamated with the original and indigenous features of environment 
and culture of the defeated nation. Consequently, cities as physical manifestation of 
society, were subjects of major changes; however, the concept of 'Islamic city' seems to have 
evolved a long time after the initial invasion (Falamaki 1987, 8). 
 
For a long period -nearly two centuries- between the last Sasanian king and the regional 
movements, which started their efforts to bring back independence to the country, there is 
not a reliable source of information about cities and urbanisation; but from this time up to 
the beginning of 20th century, a new generation of cities appeared in Iran which 
maintained their characteristics for a considerable period of time. The history of urbanism 
in post-Islamic era could be divided into three major periods: the early-Islamic Iranian 
cities (7th century-10th century AD), the middle-Islamic Iranian cities (11th-14th century 
AD), and the late-Islamic Iranian cities (15th-19th century AD). 
 
i.b Early-Islamic Cities 
 
The early post-Islamic Iranian cities were the efforts of a transformed society to create new 
urban structures by adapting the old knowledge of urbanism to the new ideological, 
economic, cultural and political constitutions. This was achieved through two different 
                                                
3 The city of Firuz-Abad ,near city of Shiraz in southern Iran, is among the round-planned Sasanian cities in 
Iran. The city of Baghdad and some Iranian cities in the Islamic period were initially laid in round plans, 
however, this changed very soon to more organic patterns.  
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ways: new planned cities, and transformed old cities (Kiani 1986, 206). New Islamic 
governments, which ruled Iran as a part of the Islamic Empire during two centuries after 
the Arab invasion, preferred to establish some new cities as the symbols of the new era. 
However, the plans of these cities were adopted from the Sasanian pre-Islamic cities, for 
them the cities of Baghdad and Samarra in the heart of Islamic Empire and city of Shiraz in 
Iran are the best examples.  
 
Some of the early-Islamic cities appeared to have evolved from the planned military 
settlements next to the conquered cities; and some other types of the cities were planned 
around important religious shrines and then evolved to become proper cities (Kiani 1986, 
206). But more importantly, another group of early-Islamic cities in Iran, such as the 
famous cities of Ray, Isfahan and Nishabur, were the old cities which were reconstructed and 
reshaped from the older settlements to represent a new generation of Iranian cities. These 
cities, together with the evolved planned cities, started to flourish when the new 
independent Iranian governments managed to set parts or the country free from the central 
Islamic power. They became the ancestors  of a genotype of the cities which preserved their 
fundamental characteristics until the Modern Age. 
 
i.c Middle Islamic Cities 
 
This period is the beginning of  the most important stage of urbanism in Iran. The stability 
of political situations, the development of trade routes and communication, the growth of 
agricultural and industrial productions parallel with trade and commerce, all provided the 
conditions for the emergence of some impressive cities in terms of population, size and 
wealth. The huge number of population and urban elements -such as schools, bazaars, 
mosques and residential quarters- recorded in descriptions of historians give a general idea 
about the dimensions in cities like Nishabur, Ray, Isfahan and Shiraz (Sultanzadeh 1986, 88-
97). 
 
Unfortunately, the process of evolution of the great cities was interrupted by the Mongol 
Invasion. This disastrous event in the middle 13th century razed some of the largest Iranian 
cities to ground, and the cities which were not totally destroyed, were seriously damaged.4 
The consequences of this calamity were so severe that it took one century for the country to 
recover. After this recovery many old cities were reconstructed and some new cities 
emerged. However, not more than a century after the Mongol Invasion another disaster 
brought Iranian cities to their knees again. Tamerlane, another tyrant from central Asia, 
invaded Iran twice (in 1387 and 1393 AD). These invasions were even more destructive 
than Mongol's. Cities (such as Kerman and Shiraz) which managed to escape from the 
former, shared the same fate of other Iranian cities in the latter invasion. Although the 
Tamerlane's successors attempted vigorously to rebuild the cities again, Iranian cities never 
regained their lost magnificence until the 16th century, i.e. the period of Safavid kings. 
 
i.d Late Islamic Cities 
 
From the 16th century security and prosperity returned to Iran and were maintained for 
about two centuries by the early Safavid kings. The political stability, the growth of 
production and population, the secure and convenient routes of transportation, and the 
flourishing internal and external trade, created a great opportunity for the regeneration 
and reconstruction of Iranian cities, inspired by the long and mature experiences of city 
building in this country. Cities such as Tabriz, Qazvin, Kerman, Shiraz, Yazd, and above all of 
them, the magnificent Isfahan, reached the highest levels of traditional urbanisation. It 
should be mentioned that according to the descriptions of travellers and historians, 
fascinated by the size and magnificence of Isfahan, this city seems to be rather exceptional 
during the whole Islamic period (Sultanzadeh 1986, 137-9). 
 
From the beginning of the 18th century a continuous decline in all aspects of Iranian society 
-including urbanism- started which transformed a remarkable ancient and medieval 
                                                
4Mongols caused one the most brutal  massacres and destructions of the History in Iran. Apart from some 
exagerations, all historians imply that the total population of some big cities -which exeeded some 
hundred thousands- were massacred and the cities were completly razed from the earth.  
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civilisation to an impoverished country in the beginning of the Modern era. In this period 
Iranian cities experienced severe fluctuations which were usually unfortunate. Afghans 
invasion happened by the beginning of the 18th century, and although independence was 
returned soon,  tyranny and disasters did not give any chance for a complete recovery. 
Apart from the short period of Karim-Khan-e Zand, who ruled the country from 1750 to 1779 
and made real efforts to improve Iranian cities, especially his capital Shiraz, there were no 
outstanding improvements in cities until the end of 19th century. In the beginning of the 
20th century, Iranian cities became subjects of a process of drastic physical change, 
accompanied by transformation of the whole aspects of the society. This is indeed the 
period that could be regarded as the end of traditional urbanism and the beginning of a  
modern urbanism in Iran.  
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APPENDIX 4: 
 
 
THE HISTORY OF MAKING AND EVOLUTION OF ENGLISH CITIES 
 
 
The history of most British old cities begins many hundred years ago. English cities have 
experienced different periods of urban life comprising the pre-ancient to modern cities.  An 
overall review of the history of English cities suggests four major eras before the modern 
period: ancient cities (pre-Roman and Roman period), Dark Ages cities (Saxon and pre-
Norman period), Medieval cities, and finally pre-industrial cities.  
 
i Ancient cities; pre-Roman and Roman Period 
 
There is no doubt about a distinct and systematic urbanism in Britain from the Roman 
period. However, there are many urban historians that argue about the existence of urban 
activities even before Roman time. Harold Carter, for instance, refers to the evidence which 
suggests a hierarchical structuring of markets and settlements in ancient time and hence 
concludes:  
"... the urbanisation process had already begun before the Roman conquest, which took 
over and adopted an existing system of exchange and administration based on settlements 
which can only be considered as towns (Carter 1981, 64)." 
Cuncliffe has also a similar view:  
"It is generally accepted by pre historians that immediately before the invasion of AD 43  
there existed in south-eastern Britain centres of occupation which might reasonably be 
called towns, yet the significance of the pre-Roman  urbanisation to the development of 
Roman town is frequently dismissed or misunderstood (Cuncliffe and Rowly 1976, 197)."  
As both these views admit, even if the existence of the pre-Roman settlements is accepted, 
the structure of these cities and their influence on the later urbanisation is blurred. 
 
The Romans invaded England in AD 43. They entered the island from the south-east and 
scattered through it. By the end of the first century they had conquered what is known as 
England and Wales. Following the process of Roman conquest and occupation, the 
foundation of towns became a crucial part. The typical Roman military base, or castrum, 
was laid out in a rectangular shape with external walls and gates at the centres of the sides. 
Streets led in from the gates to a cross or 'T' pattern where usually the headquarters were 
built. The rest of the castrum would contain barrack blocks and supplementary buildings 
on a grid of thoroughfares. "The outlines of such a plan can be detected at both Chester and 
York, where present-day streets follow the courses of the main Roman thoroughfare - 
Watergate , East gate and Bridge streets in Chester Stone gate, and, with some deviation, 
Petergate in York- and where the medieval city walls partly overlay the Roman defences 
(Carter 1981, 17)." 5 
 
There were three types of Roman town (Carter 1981, 69). The first was the colonia, a town 
founded to house the discharged legionaries and therefore, the settlements of Roman 
chartered citizens. Colchester, York, Gloucester and Lincoln were among the first colonia. 
The second type was the 'municipium', a town  created by the upgrading of an existing 
settlement and inhabited partly by citizens. Verulanium, Canterbury, Dorchester, Leicester, 
and Wroxeter may have been municipums. The third category was the civitas capitals, the 
centres for the control of the civitates, i.e. the regions into which the country was divided 
for effective administration.  
 
Although there is a long gap between the time that Romans deserted England (411 AD) 
and the period of post-Roman urban regeneration (the 7th & 8th century), the influence of 
Roman urbanism on the structure of English cities cannot be ignored. some early English 
                                                
5The place name elements 'chester', 'caster' and 'cester', together with other variants, result from the 
Angelo-Saxons' corruption of castrum, but they used the terms to apply to the remains of any Roman 
settlements, whether military or not. The Welsh equivalent is 'caer' (Lloyd 1984, 17). 
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towns owe their original layout to Roman towns, characterised by two wide streets 
crossing at right angles at the centre of the town, with each street extending to a gate in the 
walled boundary. In these cases the street have simple identifying names, such as West 
street, North street, etc., which are fairly usual in Roman-based English cities like 
Chichester. In the centre of  the Roman cities was situated the forum , or civic square, 
periodically used as a market place, which usually joined by another important elements 
the basilica , or public hall, used as a law court and meeting place. The edges of the forum 
were typically occupied by single-storied buildings with small rooms set behind colonnade 
facades (Lloyd 1984, 18). Although the concept of forum was deteriorated in English post-
Roman cities, the intersecting point of major thoroughfares, and in general the centre of 
thoroughfares, remained as the most strategic location of the grid, and the likeliest place for 
locating the fundamental elements of the city. 
 
ii Cities of the Dark Ages ; Saxon and pre-Norman period 
 
The Roman forces were recalled in AD 410 and after that urban life went into decline in 
Britain. The sophisticated commerce and administration had ended by 450 AD, but some 
Roman towns continued to be occupied in a much lower scale. Certainly, Canterbury and 
York, and probably London and Winchester were among the settlements which had some 
sort of continuing life until they regained their status as important cities in later ages. 
Saxons were brought to Britain by Romans as mercenaries, but in the 6th and 7th centuries 
Saxons, Angles and Jutes migrated from northern Europe in mass groups and spread over 
eastern and central England. Numerous Saxon kingdoms emerged with fluid boundaries, 
some of them such as Kent and East Anglia reached some degrees of civilisation by the 6th 
and 7th centuries (Lloyd 1984, 21). 
 
in the 9th and 10th century Viking tribes from Scandinavia gradually occupied the 
Northern England. It is in York, capital of a Viking kingdom until 954, that most survivals 
of the Viking influence on British towns could be found. The southern regions of England 
became united by King Alfred at the end of the 9th century, but it was not until the second 
half of the 10th century that the Viking kingdoms were completely removed from the 
northern England. 
 
Saxons after Alfred instituted a system of stronghold or burhs (Lloyd 1984, 22);6 some were 
repaired Roman towns -such as Winchester, Chichester and Bath, and some were monastic  
centres. Most of burhs developed as trading centres and had regular patterns which were 
clearly laid out in the time of Alfred and his successors, among them Winchester is the most 
striking example. The new grids were usually laid on the abandoned Roman grid and in 
most cases the line of the Roman grid -except the major streets or 'high streets'- were 
covered. Some New towns were also established in Saxon times, such as Southampton. 
Some were created as commercial centres, some as 'burghs' or fortified, and some as 
religious centres.  
"By the 10th century most of the Roman towns capes had disappeared, and had been 
replaced by Saxon towns, many of whose street plan can still be traced. The initial 
destruction of the Norman Conquest that followed eventually consolidated urban life 
(Lloyd 1984, 23)." 
 
iii Medieval cities 
 
The medieval urbanisation in England covers a considerably long period, approximately 
from the Norman conquest in the late 11th century till the pre-Industrial era in the 17th and 
18th century. Although a line cannot be easily drawn between historical periods of middle 
ages, this long period could be studied  at early, middle and late medieval stages, each of 
them covering a span of approximately two hundred years.  
 
iii.a Early medieval cities 
 
The Norman Conquest of 1066 created remarkable changes in the all aspects of medieval 
life in England. A more stable government and a gradual increase in trade followed by 
                                                
6The word is related to the German word burg, originally meaning a defended place (Lloyd 1984, 22).   
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growing need for market and cultural centres brought some extent of prosperity. Some 
villages began to expand to serve this need, and many of the Roman towns were revived. A 
very distinct characteristic of this era is the beginning of a systematic feudalism. Within 
about twenty years of Norman conquest, nearly every piece of cultivable land in England 
became a part of a feudal manor, controlled by a Norman overlord, or a hierarchy of 
overlords. Domsday Book, "probably the most remarkable statistical document in history of 
Europe (Darby 1973b, 39)" compiled in 1086 shows how completely and consistently 
William the Conqueror pursued this policy of bringing England under the Norman control, 
through the feudal system (Lloyd 1984, 30).  
 
There were two major features in English towns which were heavily influential after 
Normans conquest: the new city walls, and castles. As the most obvious manifestation of 
feudal power castles were more than military strongholds; they were focal points of feudal 
power, the residences, even if only occasional, of kings or lords who held them. Many 
important castles were built inside the cities, such as Lincoln, York and Norwich, often 
caused the destruction of a large number of houses in the centre of the city (Darby 1973b, 
71). Market places were also the major elements which were built or revived continuously. 
Many remarkable market places founded in the early medieval period still exist in English 
towns. From this period the new castles and fortifications, together with market places and 
cathedrals became the major morphological elements of the English cities, and cities have 
evolved in a close dialogue with these features. 
 
The 12th and 13th century England, as other parts of Europe, witnessed a considerable 
urban development. The centres of trade grew in size, many villages acquire 'borough' 
status and many new boroughs were founded. The final phase, from which the late-
medieval and pre-industrial towns evolved, was the foundation of the Norman boroughs:  
"The protection afforded by walls and the freedom from feudal obligations had provided a 
climate in which trade and crafts could flourish more luxuriantly  in the village , and even 
when privilege hardened into jealous restriction of competition there were still enough  
advantages in town life to prevent  every townsman and every occupation from fleeing 
country-wards. Administration, in particular, had become town-centred, and towns which 
were ports had a second chance of calling a new world into existence to redress the balance 
of declining crafts (Beresford and Joseph 1979, 171). " 
 
The concept of 'borough' sprang from the Saxon burh as a fortified urban place, which its 
status was defined by either 'perspective' or 'conferred' charter, but in later ages it became a 
special form of land holding. A borough gradually became a place that plots of lands could 
be held on 'burgage tenure'. As Donkin mentions: 
 "The central areas of most English towns took form from during the early Middle Ages, 
and the street lines and property boundaries then adopted have guided building patterns 
ever since, The unit of medieval urban building and planning was the burgage plot 
(Donkin 1973, 130)." 
At the end of the 13th century, buildings had often encroached on streets and market 
places. This transformation was the beginning of the medieval appearance of English cities, 
caused by unplanned and natural growth, which has survived in many old cities.  
 
iii.b Late medieval cities  
 
In later medieval period, most of the larger and some of smaller cities, which had already 
transformed from a fortified borough into a more sophisticated system of land holding, 
became municipal corporation with powers defined by charter or custom. The corporate 
status, which was conferred by royal charter, allowed varying degrees of self-government 
in English cities (Lloyd 1984, 43). The fortune of the cities and towns, however, were very 
diverse and were characterised by great variety in time and place. Alan Baker refers to 
some of these changes such as:  
"the relative growth of many industrial villages, the relative decline and recovery of the old 
corporate towns, the close association of the condition of towns with the state of trade, and 
increasing economic supremacy of towns in general and London in particular (Baker 
1973)." 
Some of the chief Domesday boroughs, such as Winchester, Canterbury and Cambridge, 
lost their places among the leading cities, in terms of wealth and population and cities like 
Newcastle and Coventry superseded them.  
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In later Middle Ages, because of the crowded and insanitary conditions, plague appeared 
to be a common phenomenon. Many of the old-established cities had drastically lost their 
population by plague and other outbreaks from 15th to 17th century. Larger cities, such as 
London, York and Norwich suffered from devastation more than smaller cities. Almost all 
of the late medieval cities suffered severely from the epidemics of bubonic plague and 
other diseases, economic disruption and social disorder in towns, "and thereby served as a 
conspicuous and distinctive feature of urban society (Clark and Slack 1976, 89)." As a 
consequence, poverty was the common characteristic of town and cities in late medieval 
period, stressed by unusually clear topographical segregation of rich and poor. 
 
Despite the epidemic of diseases and poverty, there seems to be some popular 
misconceptions and exaggerations concerning medieval towns that inside the wall the 
usual situation was, as some planners mention, one of "overcrowding and muddle-
picturesque owing to architectural treatment, but insanitary (Abercrombie 1933)." Possibly 
because of the accepted image of narrow, continuously built-up streets, it is assumed that 
there was only strictly limited private open space, and that development was uniformly 
dense throughout the city. However, this understanding is not entirely true; as A. J. Morris 
explains:  
"Overcrowding in continental towns more generally occurred in the late mediaeval and 
Renaissance periods -from growth constrained by flexible fortification systems. In Britain it 
particularly accompanied the Industrial Revolution: existing gardens were developed for 
the new working class housing which, in the absence of mass transit systems, had to be as 
near the workplace as possible (Morris 1972, 71)." 
 
In spite of the remarkable social and economic changes between 1400 and 1700 town 
topography remained considerably unchanged. John Speed in his remarkable book, The 
Theatre of the Empire of Great Britain (1611), brings together fifty plans of major provincial 
cities of late medieval England. The  Speed's town plans and also the other town plans 
provided by urban geographer like Norden are not always completely representational, 
but there are rarely some streets, wharves, bridges, markets or walls in positions different 
from those indicated in rentals three centuries earlier (Beresford and Joseph 1979, 172). This 
stability of physical form added by the fact that the physical structures of the English cities 
did not also radically change from the early Middle Age until c. 1400, suggest a long span  
of permanence which can provide a reliable definition of 'traditional' or 'old' English cities. 
 
iv Pre-Industrial Cities 
In the early years of the 18th century, the five largest cities (London apart) were still the 
same as medieval time, i.e. Norwich, York, Bristol, Newcastle and Exeter (Darby 1973a, 
380-1). By the end of the 18th century, the changes in English cities accelerated and 
developing industrial areas like Manchester, Leeds and Liverpool became the rising 
centres, whereas the growth of the old corporation cities slowed down significantly in 
some cases and virtually stopped in some other cities. Bristol alone kept its place among 
the top cities, thanks to its variety of local manufacturer and worldwide overseas 
connections, but the other old provincial cities reached their summit of growth at this 
period. By the end of the century, some cathedral cities and many ancient corporate towns 
had fewer citizen than many villages, however, the legal and political status of cities in 
England still had little to do with the population, size or the socio-economic function of the 
city (Prince 1973, 458). Hence, those well-established towns that were incorporated greatly 
retained their values even in late 18th century. 
 
Unlike their continental counterparts, English cities have not experienced a long period of 
post-medieval urban development, such as Renaissance, Baroque or Neo-classical. 
Although some urban designers were inspired by the new ideas of urban design from Italy 
and France in the 17th century, notably through Inigo Jones and the Vitruvian writers, it was 
not until the early 1700s that a major morphological change occurred in some English cities.  
As Ewart Jones explains:  
"Earlier towns had grown in conformity with the needs of a rural and trading economy, 
and planned layouts, though not infrequent, had previously stopped short at elementary 
street grids. Furthermore the streets themselves were not roughly straight, and the building 
line even more irregular. The arrangement of building group for visual effect and designing 
facades to form homogenous composition, with streets, precincts, parks and carriageways 
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as interconnecting space ( not only to serve as channels for communication, but also to 
provide a sculptural element) were straightly new. Towns were thus transformed to satisfy 
conventions new to Britain since the fall of Rome, but deeply rooted in the European 
cultural traditions (Jones and Zandt 1974, 62)."  
 
However, the above mentioned morphological changes in the 18th century was not a 
widespread phenomenon in all English cities. Places with mineral spring (among them 
Bath is an outstanding example) as well as some other inland resort, such as Brighton, 
began to assume a more prominent position after the Restoration in 1660 (Darby 1973a, 
385). Bath and the new town of Edinburgh can be introduced as the cities which witnessed 
significant changes after the Capital. In fact, London was rigorously creating a category of 
his own in terms of dimension and morphology. In spite of some major changes in the 
Capital and some rapid-growing cities, there has been an unbroken tradition, at least in the 
provincial towns and villages of Britain, right down to the 19th century. Domestic building 
was sometimes untouched by the Italian influence and many town centres have retained 
their medieval qualities because the process of change has been largely superficial. 
Wherever the destruction or decomposition caused by fire or decay was slight, only the 
front of buildings became altered, while the plan of the streets, the outline of the plots and 
the form of the buildings remained the same (Jones and Zandt 1974, 62, 42). 
 
Although many old cities did not experience major developments, there still were many 
permutations before the proper Age of Industrialisation: the town centre housed new 
guild-halls, market halls or Exchanges. as well as theatres, assembly rooms, literary 
institutions, workhouses, hospitals and court-houses. Urban 'Night life' was introduced  by 
bringing artificial light to cities. As a major modification, in many cities like Norwich, city 
walls and gates were demolished in the course of extensions, accompanied by other types 
of modifications following the introduction of the new means of transportation to the 
society. Although some changes in this period could be considered as improvements in 
cities, however, association with crowds, noise, bustle and confusion was becoming one of 
the most striking aspects of the urban 'identity' in England, especially in fast-growing 
urban centres (Corfield 1982, 168-70). 
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APPENDIX 5: 
 
THE URBAN ELEMENTS  OF IRANIAN TRADITIONAL CITIES  
 
i Bazaar 
 
There is barely a piece of work  on Iranian cities which does not refer to Iranian bazaars.7 
"Bazaar is raison d'être of Iranian cities; without it, a settlement is not considered a city 
(Falamaki 1977)." The bazaar was the focus of major commercial activities; but more 
importantly, it evolved to be the centre of social, cultural, recreational, religious, and 
political activities. Some authors -such as Falamaki- compare the role and significance of 
the bazaar in Iranian cities to the city squares of European cities. He indicates that the 
bazaar shares the same quality of a European city square as the gathering place and centre 
of activity for citizens (Falamaki 1977).  
 
The bazaar appears in two major forms in Iranian cities. It can develop linearly, that is, 
along the infra-urban main axes, or it can spread over the centre of the city. In most cases 
we find a combination of these two types (Gaube 1978, 21). The linear bazaars always take 
place on the major routes which connect the outside roads to the city centre and are mostly 
covered with domed roofs. At the centre, or intersection of major roads, this linear 
structure makes a more sophisticated complex of bazaar branches, which hold different 
shapes depending on the status and development of the bazaar in the city. In the central 
section of the bazaar, unlike other parts of the city and bazaar, more geometrical patterns 
could be found, which creates a remarkable contrast to the organic structure of the whole 
city. The other major elements of the city have tight connections to the bazaar; between the 
shops, at frequent intervals, arched entrances lead to the larger spaces, such as 
carvansarayes, colleges, bathhouses, shrines and mosques (Kheirabadi 1991, 51). So, this is 
not just the functional importance or strategic location of Iranian bazaars which makes 
them the Iranian city's element par excellence, it is moreover, its flexibility to combine other 
major elements to create a multi-functional city complex.  
 
ii Carvansaraye 
 
Carvansaraye is among the most ancient types of buildings in Iranian civilisation.  Initially, 
carvansarayes were the place of caravans built alongside the major routes which provided 
facilities for the caravans and travellers.8 Since caravans had to visit cities and needed the 
same types of facilities inside the city, another type of carvansaraye evolved from this 
element which was located inside the cities. City carvansarayes had variable functions; 
they provided accommodation for traders and travellers, as well as their animals, they 
were places of storage for the bazaar's shops, and they accommodated some retailing and 
whole-sales activities and also places for merchants (Sultanzadeh 1986, 257). 
 
Larger carvansarayes were usually located at the entrances of bazaars and the major 
loading of goods took place there. There were some other types of carvansarayes -some 
times called tim or khan- inside the bazaar complex which were smaller and functioned 
mainly as commercial offices or stores. Different types of carvansarayes were differentiated 
by their special use or the group of people who used them, for instance different guilds or 
ethnic groups such as Zoroastrians or Jews (Sultanzadeh 1986, 257). The architecture of 
caravanserai was based on a rectangular central courtyard surrounded by rooms and shops 
from inside. Everything obeyed a regular and symmetrical order, but the location of the 
plan inside the urban context was quite organic. Through a narrow corridor there was the 
access which was opened usually to a branch of bazaar, and depending on the importance 
of the carvansaraye the gateway became decorated.  
 
                                                
7The word bazaar is a very old word used in persian language and apparantly, from this language 
transfered to European languages. The Arabic equivalant for bazaar is the wordsuq. 
8In persian language this word consists of two ancient Sasanian words: 'caravan' and 'saraye'; which the 
former means caravan and the latter means house or place.  Apparantly, this word has been entered to 
other languages of the region, such as Turkish, and European languages from th ePersian language. 
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iii Mosques 
 
The mosque was introduced to Iranian cities by Arab Muslims after the Arab Invasion. As 
the main place of worship and communal prayer, the mosque became the symbol of 
Muslim cities and the most common and repeated element in all Islamic cities. Mosque , in  
the opinion  of some experts like Oleg Grabar, could help to fill the gap between the 
generalisation about the Islamic cities and specific cases based on local conditions (Grabar 
1969, 27). In Iranian cities, the first physical change after Islam was the conversion of 
Zoroastrian temples (called atashkadeh, the place of fire) into mosques and building of new 
mosques by using Islamic guidelines and the traditional building expertise. K. Pirnia 
admits the difference between Iranian mosques and other Islamic mosques in terms of 
typology and architecture (Pirnia 1985, 1-7). This difference, which is mainly about the 
architectural style could be extended to urban role of mosques which creates some doubts 
about the similarity of mosques in all Islamic cities, as experts such as Grabar believe.  
 
Mosques were located where they could be reached by Muslims. According to Islamic 
religious requirements, adult Muslims must perform their prayers five times a day, and it 
is highly recommended to do their worships in the mosques. So, the mosques were built in 
the bazaar and central area as well as all other parts of the city. The size and typology of 
mosques became differentiated by different needs and locations. The mosques in 
residential areas are smaller and intimate, whereas, the more one approaches the centre of 
the city the more can see the bigger and more elegant mosques.  
 
Mosques in Iranian cities could be compared to churches in Western cities. Apart from 
many minor notions in terms of style, function and architecture, two major differences 
could be observed between these two elements. Firstly, in comparison to a church, a 
mosque is more socially constituted, making less emphasis on religious rituals and is more 
open to secular activities (Pope 1967). Then, the mosque could be used as a daily place for 
resting and washing, a place for meeting each other, and even home for poor and homeless 
people (Kheirabadi 1991). Probably caused by the first reason, the second important 
difference is the physical appearance of mosques, which merges and dissolves into 
surrounding buildings instead of having a markedly different external appearance. There 
is often no premises or closes for the mosque and sometimes a portal showing the entrance 
is the only external facade of the building (Pope 1965). In many cases there is one or more 
public access through the mosque, which perform as urban passageways.  
 
iv Friday Mosque (congregational mosque), Grand Mosques 
 
The most significant types of mosques are the ones which are used for community prayer 
and gatherings of the whole city. Since the major community prayer takes place on Fridays, 
these mosques are usually called Friday Mosque.  They also called Jami (congregational) 
mosques, since they are the place for main congregation. Friday mosque is a complex 
institution which serves various religious, political, and social purposes. The multiplicity of 
function and use in mosques reaches its highest level in the Friday mosque, making a key 
element of the traditional city. The strong relationship between the Friday mosque and the 
city is stressed by the elevated and attractive architectural elements, such as minarets and 
domes,  which are visible from long distances outside the city. 
 
The importance of the Friday mosques in Iranian cities some times leads to overstatements 
about its role and importance. For instance, Professor Pope, the great expert of Iranian art 
and architecture, writes: 
"... the mosque is the city, or rather the focus of the city, and its physical ambiguity 
represents a definite spiritual fact and purpose. It records the city's life and growth and 
comprises many secular and all its spiritual functions (Pope 1965, vol. 3, 909)." 
 Kheirabadi argues that the great emphasis of writers, such as Pope, Von Grunbaum (Von-
Grunbaum 1955) and Planhol (Planhol 1959), have exaggerated the importance of the 
Friday mosque -particularly where Iranian cities are concerned- at the expense of the other 
major elements of the city such as bazaar. 
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Friday mosques are among the oldest buildings in Iranian cities which evolved throughout 
hundred years of urban history. In each period, the rulers or the people themselves added 
some new extensions to the mosque, making some mosques, such as the Friday Mosque of 
Isfahan, the living museums of different artistic periods and architectural styles 
(Sultanzadeh 1986, 271). Nevertheless, some kings or rulers did not find the expression of 
the Friday mosques sufficient to their ambitions and attempted to build new mosques with 
the same or higher qualities than the Friday mosque. These mosques were usually called 
shah (king) mosques or 'grand mosques'. The best examples of these mosques can be found 
in Isfahan, Shiraz, Kerman, Semnan and Qazvin. The grand mosques are similar to Friday 
mosques in terms of size and elaboration, but they are different in terms of style and urban 
location. 
 
v Madraseh (college or school) 
 
Initially, the mosques were the first places for education in the Islamic period. By the great 
advances in science and education in the Middle Ages, the mosques were no longer able to 
accommodate this function and gradually schools appeared as independent urban 
elements. However, the close connection between mosque and school was always 
preserved. In this sense, two major types of school in Iranian cities could be determined: 
schools which are located inside the mosques or attached to them as one complex, and 
independent schools. 
 
The location of each schools in the city was varied. They could be built inside the bazaar 
complex, on the major thoroughfares, or even inside the residential quarter; however, the 
more important school were usually located in close connection to the central core of the 
city (Sultanzadeh 1986, 280). The scale and size of schools were also varied from very small 
schools to some elegant colleges such as the Chahar-bagh school in Isfahan and Khan school 
in Shiraz.  
  
vi Imamzadeh (shrines), hosseyniyeh  
 
Imamzadehs, the shrines of  the descendants of Shiite Imams (religious leaders), are special 
religious elements of Iranian Islamic cities. Shrines are sometimes so important that they 
make cities: a small settlement appears around the shrine and the city grows as well as the 
shrine itself (Pirnia 1985, 1-7). Naturally, in these types of cities the shrine becomes the 
most central and significant element. However, this is not the normal appearance of shrines 
in Iranian cities. In fact, they can be found everywhere in the city since most of them have 
been discovered long time after the formation of cities. So, they could be in the bazaar, 
inside the quarters and even outside the city. The important thing about the shrine is that it 
creates a strong urban attraction, especially when is located near the city centre, and it 
could affect the structure of the city. 
 
Whereas shrines are the special religious buildings which worked normally with the whole 
city, hosseyniyehes are local elements for religious commemorations which function at a 
more local level. The likeliest place these elements can be seen is in the centre of residential 
quarters. The importance and form of hosseyniyeh is different from city to city; in some 
cities they appear as individual buildings, but more commonly, the hosseyniyeh becomes a 
covered or uncovered urban space surrounded by buildings and local elements such as 
mosques and bathhouses.  
 
vii Arg (citadel and palace), Maydan (city square) 
 
The appearance of the arg as the seat of government is in two major ways. It is either 
located in a citadel linked to the city with its own walls and fortification, or inside the city 
as a palace with premises and walls. The examples of the former could be found in old 
Tehran, Semnan, Kerman; and the latter in Shiraz and Qazvin.  The character of citadels in 
Iranian cities is not too far from the picture which N Elisseeff describes for the Eastern 
Islamic cities such as Damascus and Aleppo:  
"The main function of the citadel is to be the ruler's residence; all the administrative 
buildings are grouped around it; there is an arsenal (silah-khaneh) a mosque and a bath 
(hammam), as well as a small market place. Occasionally a maydan (square) is laid out for 
cavalry exercise.  ...The citadel is a city in itself (Elisseeff 1980, 97)."  
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Arg, either as a citadel or as an independent internal element, was built as an easily 
defensible place, where the control of the city and its gates were possible (Kheirabadi 1991, 
77). Again, the location of the arg varied depending on its status. In some cities it was 
located outside the city next to one of city gates; in some others close to the central cores, or 
some times at the end of the bazaar. Often, the frontage of the arg was a square which 
connects it to the rest of the city. 
 
The city squares in Iranian cities were mostly the place of official or governmental 
activities, such as celebrations, prosecutions, army training and so on. These elements, 
unlike European  urban squares, never played the role of an important structural element 
(Falamaki 1977). This does not mean that important squares were never created in Iranian 
traditional cities (the examples of Naghshe-Gahan square in Isfahan and Ghanjalikhan square 
in Kerman are the instances) but they did not accept the role of the central and connecting 
elements as the European squares did; this role was always conveyed by the bazaar. 
Location of squares in Iranian cities is either next to arg and the entrance to the bazaar, or 
somewhere alongside the bazaar complex. 
 
viii City walls and gates 
 
The majority of Iranian cities were walled cities. The importance and strength of walls and 
fortifications in the city at various historical periods depended on the importance and 
status of the city itself. When the central government was powerful and could provide 
sufficient security inside the country, the city walls lost their defensive importance and 
functioned mainly as a customs barrier or to make the limits of citizenship; but when the 
country was divided into small local powers, the wall and fortifications became extremely 
important elements. 
 
Although Iran always witnessed severe political fluctuations, invasions and occupations, 
the urban fortification system were never as sophisticated as the defence systems of the 
other Middle Age cities. Apart from European cities, as Elisseeff describes (Elisseeff 1980, 
97), even the Eastern Islamic cities of Middle-East, such as Damascus and Jerusalem, used to 
have very strong fortifications which dated from the Roman period. In Iranian old cities the 
walls were built mainly from mud bricks, sometimes covered by baked bricks. The moats, 
towers and bridges were not durable and needed to be rebuilt at different periods. 
Probably, this is the main reason that almost all Iranian cities lost entire traces of their walls 
and fortifications. In fact, the last remains of the walls and moats were destroyed and 
replaced by modern streets during the modernisation of Iranian cities.  
 
ix Mahallehs (residential quarters) , Local Centres 
 
Some aspects of complexity in residential quarters, such as ethnicity, defensibility, privacy 
and internal unity, were explained before. The physical formation of the quarter was a 
reflection of all these characteristics. Each quarter was connected to the rest of the city by 
one -or sometimes more than one- main route, sometimes the major thoroughfares of the 
city which connected the gates to the central complex. The structure of the quarter was 
organised in a way that maximised the control over the outsiders. Hugh and Robert create 
an accurate picture of this: 
"Turning away from the main thoroughfares, a further contrast was encountered as the 
traveller ventured into the residential quarters on either side. Here the streets were much 
narrower, with walls often within touching distance on either side. The intimacy and semi-
private atmosphere of these streets were borne in on the visitor as the shade provided by 
the dense building pattern created cool conditions in which to linger. ... The move from 
commercial to residential sections of the town presented a subtle shift of emphasis in the 
atmosphere from a public place to a semi-private one, but one, nevertheless, where the 
homes behind the back walls were not yet revealed to strangers (Hugh and Roberts 1979, 
39)."  
The structure of houses, as the final urban destination inside the quarters, completes the 
above atmosphere. Apart from a simple portal -sometimes decorated- and an entrance 
space which is curved into the wall surface, houses barley had external appearances. The 
access from inside the house to the street was always an obstructed, indirect corridor. But, 
inside the house was another story; all about the dominance of an open space carefully 
decorated and enriched with plants and fountains called 'courtyard' (Hugh and Roberts 
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1979, 39). The other elements of the house were structures around the courtyard which 
provided them light and ventilation as well as access and connection. Courtyard housing is 
indeed one the achievements of adaptability with environment, culture and urban 
structure. It creates strict internal order inside the most irregularly juxtaposed pattern of 
different plots, a sense of unity among all houses without losing individuality, and a 
compact and uniform urban texture adaptable with climate and culture of the city 
(Kheirabadi 1991, 35).  
 
The structure of the quarter was completed with an internal centre, either a small bazaar or 
a small open space. A bazaar-che (small bazaar) was created by  a gathering of  some local 
shops on both sides of the route inside the quarter. This part of the street usually was 
usually covered. Instead of a covered bazaar-che, sometimes the main route passed through 
a small open space and shops were located around this space. Other local elements such as 
mosques, husseinyehes and bathhouses joined the shops in bazaar-che or open space and 
completed the structure of a local centre inside the residential quarters.   
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APPENDIX 6: 
 
THE URBAN ELEMENTS  OF ENGLISH TRADITIONAL CITIES  
 
 
 
i Market places 
 
Marketing is the fundamental concept of traditional cities, regarded sometimes as the raison 
d’être of medieval towns (Morris 1972, 72). The significance of the market, either at regional 
or national scale was equivalent to the growth of towns, especially in later Middle Ages. 
Therefore, it is highly expected that the physical structure of the city tends provide a 
specialised space for marketing. In the Continental cities, this space was commonly the 
piazza, plaza, or market square, normally accepted as the focal point of the city. However, 
English old cities seem, on the whole, different from their European counterparts, since the 
marketing function was accommodated not necessarily by the market square; and besides, 
where the market place existed, it appeared not to be the absolute focal point of the city. In 
fact, the market place in English cities shares its significance with a more important 
element, i.e. street (Lloyd 1984, 46).  
 
Market place appears in two common types in both planned and organic towns: first, where 
the market occupies a square for itself; second, where it is located at a widening of the main 
street or at the intersection of the major thoroughfares. In the towns which evolved 
naturally from smaller settlements, the main thoroughfare automatically becomes the 
market square since the traffic is the vital element in the growth of the town (Morris 1972, 
72). In the organic English cities, the market square can take various shapes and it is hard to 
find two alike layouts among them, but in planted towns four types of marketplace could 
be recognised: the full or half chequered in the large grid, the off-centre market place in the 
simple grid plan, the enlarged cigar-shape in a single street town, and the triangular market 
area in a town focused on castle or abbey. "In all these types of market place, one must 
assume deliberate planning at the initial stage, as indeed happened in the organic towns as 
at Nottingham and Norwich (Lloyd 1984, 47)." 
 
The market places, depending on their type, were initially large-defined spaces, but when 
the marketing improved in a city, the limitation of available spaces led to two common 
phenomena: first, stabilisation of the temporary stalls to use the maximum width, regarded 
as 'market colonisation'; and second, the encroachment of surrounding buildings and 
colonised stalls. These two modifications were not necessarily a sign that the trading 
function of a town had slowed down and: 
"that townsmen had become careless of access to their market place. On the contrary, the 
erection of substantial wooden or stone building might indicate that there was enough 
trade to make it worth while having a permanent stall there, even at a correspondingly 
greater rent. The lords of the market, whether king, seignior or burgesses, saw that it was to 
their interest both as traders and as rent receivers if the canvas-roofed stall were to become 
a tiled shoppa (Beresford and Joseph 1979, 180)."  
According to this mechanism, market places in English cities witnessed many physical 
changes which usually intensified the organic appearance of them. There are many clear 
examples of infilling of original market places and wide streets with permanent 
encroachments; among the most impressive are St Albas' and Salisbury's.  
    
ii Streets 
 
All medieval towns seem to have had at least one, if not more, space dedicated to market 
activities. However, some urbanists believe that the existence of these specialised spaces 
should not distract from this fact that "the entire medieval city was a market  (Morris 1972, 
70)." As an instant consequence, the main thoroughfares leading to the gates from the centre 
were not only the communication routes, but also the  linear extensions of the city centre, 
and the notion of a 'traffic network' was as absent as constant wheeled traffic itself 
(Mumford 1961). In this sense, the frontages of streets were valuable commercial assets, 
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especially in city centre. Narrow passageways later were formed off the streets, providing 
connections to new minor streets and the court developments of back gardens (Morris 1972, 
70).  
 
The role of 'street' in urban structure is so important that it could be regarded as the basic 
element of the traditional city.9 In every traditional town there was at least one street, but 
there was no common existence of  anything recognisable as a central 'square'. In this 
respect, English medieval towns make an especial category different from their 
counterparts in continental countries. In fact, in many cases the street itself accommodates 
the functions of both the central square and the street. Some urbanists believe that the lack 
of a proper equivalent to European words such as piazza or piza in English language reflects 
the fact that "the earlier Saxon towns did not normally have wide market places; the 
markets were held along the street, like Cheapside in London, Cornmarket in Oxford, and 
High Street in Lewes. In Norwich the market place was laid out by the Normans near the 
castle (Lloyd 1984, 46)."  
 
In many English traditional cities, one can identify a central street which is usually called 
'high street'. This can be a modified remnant of a Roman road, a major thoroughfare of the 
Saxon period, or a distinguished street built in the later periods. However, in most cases, 
high street is the most important street in the city in terms of its location and function. High 
street itself can accommodate the market place or simply be the extension of the market 
place, but also quite commonly, it can represent an independent element in the centre of 
the city. Medieval streets are seldom quite straight, except in the most rigidly planned 
towns. Nearly always, there are changes of alignment, or variation in width. 
 
iii Churches 
 
Church is the most common feature of all traditional cities, and regardless of their scale 
and status, is usually one of the oldest building in each town. There are functional and 
hierarchical differences among churches: they could be a cathedral, a monastic or 
collegiate, or a parish church. The first two types are specialised types of churches, whereas 
parish churches are the place of daily worship for ordinary people. The number of 
churches in the city depends on the size and importance of the settlement. Even the 
smallest towns had at least one church, whereas important medieval cities had numerous 
parish churches, as well as other types of churches. There were about one hundred parish 
churches in the City of London, fifty in Norwich, twenty or more in York, Lincoln and 
Canterbury. 
 
The boundary of parish churches is as old as 1200, which remained almost intact until the 
19th century. The sites of medieval parish churches, once established, usually remained 
fixed, in spite of the fluctuations of population or successive buildings. This stability gives 
an important validity to church sites in English cities, which can be used as morphological 
constants in city structure. 
 
There is no notable architectural distinction among churches, both town or country parish 
churches; however, the sites and the open spaces around the churches varies significantly 
due to the topography and original pattern of the urban plots. The spatial structure inside 
the church building cannot be considered as a continuation of the urban public spaces, but 
there is often a churchyard or burial ground which encompasses the church and continues 
the urban structure right to the entrance of the building. Existence of the churchyards 
around the parish church could be related to the general status of the church:  
"The question of why certain urban churches had churchyards and others not might be 
related to the distinction between cities with monastic and those with secular cathedrals. At 
the former, Winchester being one example, burial might tend to concentrate in the vicinity 
of the cathedral, as the monks held on to their rights. In contrast, the secular cathedral link 
York or Lincoln was more likely to permit a dispersal of churchyards through the city 
(Lloyd 1984, 56)."  
                                                
9Originally, 'street' is a Latin derivation of the word srada,  "meaning a paved road, and was adapted in 
Saxon England to refer, at first, to long distance Roman roads, like Walting street and Ermine street (places 
called Stratford or Stretford were where Roman  roads crossed rivers). Later, it came to mean a 
thoroughfare lined with buildings (Lloyd 1984, 44-6)." 
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iv Cathedrals 
 
The most apparent difference between a parish church and a cathedral is that the latter 
contains a cathedra, or bishop's seat. This does not necessarily mean a larger building, 
however, in medieval England cathedrals were usually massive. Saxon cathedrals were 
built in different settlements, important towns and  small villages, but many of the latter 
ones were superseded by cathedrals in more significant places. The existence of a cathedral 
in a city, at least in the early Middle Ages, meant centrality and higher religious status in a 
region, which consequently could lead to economic and political superiority. It must be 
noticed that a cathedral in the city could not replace the parish churches and these two had 
their own functions: the former was more globally oriented and the latter functioned at a 
neighbourhood scale.  
 
Two major types of cathedral can be recognised: the monastic and the secular cathedrals. 
About half of the English cathedrals including Winchester and Canterbury were monastic, 
i.e. served and used by monks. The rest, including York, Lincoln and St Paul's in London 
followed the more normal European practice in having a hierarchy of clergy who were not 
monks. Monasteries were essentially isolated systems, accommodating their monks in an 
inward-looking structure based on the church itself and the cloisters. In secular cathedrals 
the clergy usually lived in a distinct precinct adjoining the cathedral called the 'close' and 
the bishop normally in his palace. The boundary of cathedral and its adjoining spaces were 
defined as 'precinct', usually entered from the rest of the city through gates and walled 
often in later periods (Lloyd 1984, 80). 
 
The most impressive architectural features of a cathedral -as well as other churches- were 
towers and spires. These splendidly tall elements play an important role in the visual 
composition of the traditional cities: some famous cathedral spires were visible from miles 
away from the city. Some of the finest cathedral spires can be found not only in English 
cathedrals, such as Norwich and Salisbury, but in famous parish churches such as St Mary 
Redcliff in Bristol.  
 
v Friaries, Colleges, Hospital 
 
From the 13th century, friaries has become the characteristic features of European cities, 
including English cities. The Blackfriars (Dominicans) and Greyfriars (Franciscans) were 
common in most English towns, whereas some smaller Orders like the White friars 
(Carmelites) had established in some towns. The friaries were places for friars, who lived 
communally and were devoted to poor, preaching and ministering them. After the 
Reformation, many friaries in all important towns, together with monasteries, chanceries 
and so on, were converted to other functions such as schools and houses. Since friaries were 
usually present in important cities, they offered valuable sites for the Dissolution, therefore 
few substantial parts of friary building, such as Dominican church in Norwich, manage to 
survive, though they were also transformed to the other types of urban elements (Lloyd 
1984, 89). 
 
In the late 14th century, the concept of a college for non-priest students and academic staff 
evolved from the religious schools. This was effectively started by foundation of the New 
College, Oxford in 1379. This college and Winchester College (1382), which were followed 
later by Eton and King's College, Cambridge, set a pattern for many other schools in other 
towns and villages. This pattern was also adopted in numerous grammar schools in towns 
and villages from the 15th century. Schools and colleges remarkably benefited from the 
Dissolution of religious institutions after the Reformation, which provided funds and sites 
for new schools. 
 
Hospital in the Middle Ages was not only a place for curing the patients. It was also a place 
where the old, infirm and poor were treated. Early hospitals had religious organisations 
and often appeared in the shape of churches: the nave was used for occupants and the 
chancel for services. The other types of hospitals, especially in the latter Middle Ages, were 
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built in courtyard layouts, such as the St Cross's hospital in Winchester, accompanied by a 
church or chapel. Because of their connection to monastic organisations, many hospitals 
had the same fate of friaries and monasteries, however, some of them, like St Thomas's 
Hospital originally in Southwark in London, survived as institutions. 
 
vi Gates, walls and Defences 
 
In contrast to the other ancient cities, the Roman fortifications exercised a significant and 
enduring effect on the structure of English cities. In many cities, such as London, 
Colchester, Canterbury, Lincoln, Winchester, Chichester, and Exeter, medieval walls 
followed precisely the lines of Roman predecessors; and in many others, such as York, 
Chester, Gloucester, and Rochester, the Roman circuits were partially preserved (Biddle 
1975, 20).  
 
English cities were given substantial defences in the early medieval period:  
"From the list of England's largest towns in the poll tax of 1377, it appears that  only Boston, 
among the first ten , lacked substantial defences and even there was a ditch. All but three of 
the forty largest towns and cities were defended (Beresford and Joseph 1979, 179)."  
Walls and defences were built for military purposes in the early Middle Ages, but in the 
later periods, they significantly lost their military function. In contrast to continental 
European town, in which defences preserved their military role and appearance:  
"By the fourteenth century the military significance of the English town became greatly 
reduced because of the state of the peace within the island. As a result the  wall 
subsequently served mainly as a customer barrier, protecting trading interest of the 
townsman and enabling tolls to be levied on all goods passing through the gates. Norwich 
is an instance of this diminished military significance (Morris 1972, 69)."  
However, the strength and military effectiveness of defence varied among different cities 
due to their location and condition, indicating the contrast between the small towns near 
frontier, or the planted ones in the conquered territory, and the great medieval cities such 
as Norwich, York, or Northampton (Biddle 1975, 70).  
 
The most important part of the defences were the places where the major routes leading to 
the city centre punctured the city wall, i.e. the gates. The city gates were among the most 
impressive structures of the traditional city, playing both ceremonial and military roles. 
Massive towers often flanked the archways, either rounded such as Westgate in Canterbury 
or polygonal, such as Hotspur Gate in Alnwick.  
 
vii Guildhalls, Town Halls, Crosses 
 
Guildhalls were originally the halls or premises in which the members of a guild met or 
held their activities. A 'guild' was initially a society of privileged people, especially 
powerful merchants or craftsman, with the same interests or aims. In the later Middle Ages, 
close relationship often developed between guilds and the governing councils of the cities 
and larger towns. Consequently, guilds became the important features of the incorporation 
or municipal structures. So, the chief civic halls of many important medieval towns were 
called Guildhalls. The medieval examples these buildings still survive in varying measure 
in London, York, Norwich, Exeter, King's Lynn and, on a smaller scale, Leicester (Lloyd 
1984, 98). Guildhalls were usually built in magnificent styles, located in most prestigious 
parts of the city.  
 
Town halls or market halls were the other variations of traditional guildhalls, typically 
located in a market place or a wide street. The architectural expression of these buildings 
was usually a single upper storey over an open-arched or columend space at the ground 
level. The concept of a town hall in later periods turned more towards a municipal 
institution which controlled different affairs in the city, demanding an appropriate building 
and location. 
 
An element which was common to English old city, though not as important as the main 
elements, was the Gothic or market 'cross'. Crosses, built in ornamental pavilion form and 
with limited roof shelters, were not functional or utilitarian buildings. However, because of 
their elegance and the important locations at where they were usually erected, crosses had a 
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fair position among the elements of English cities. Some octagonal stone Gothic 'Crosses' 
still survive in Salisbury, Chichester and Malmesbury, but unfortunately:  
"very few have survived the destruction of Reformation, the zeal of puritans, or the forces 
of decay. That of Bristol, which stood at the junction of the city's four main streets, was 
bought by Henry Haore the banker in the 18th century and re-erected as a focal feature in 
the beautiful park at Stour-head in Wiltshire, where it remains. That at Winchester survived 
an attempt to remove it similarly to a nearby park and it remains in situ , in the widest part 
of the high street (Lloyd 1984, 101-2)."    
 
viii Houses, Suburbs 
 
In towns, building plots were more valuable, and the closer the areas were to the city 
centre, the more attractive were they for the riches and distinguished people. Houses 
normally fronted streets directly and made the typical spatial definition of the streets. The 
house frontages varied, more or less, from around eighteen to forty feet wide. Plots were 
quite deep, anything from about forty five feet to 200 feet or more, which generally called 
'burgage plots', because they frequently, but not necessarily, carried burgage tenure (Lloyd 
1984, 46).     
 
The typical form and layout of the houses were the subject of great changes in the 15th and 
16th centuries, resulting partly from the use, including the replacement of fireplaces and 
chimneys instead of open hearths in the middle of halls. In the 17th century, which was a 
period of transition, timber-framing was still a common method, but during the middle 
and late 17th century brick steadily superseded timber as the main building material for 
houses (Lloyd 1984, 56).  
 
When the walled boundary was not large enough to fulfil the demand for  increasing 
inhabitants, cities tended to extend outside the city. Thus, suburbs became an important 
measure of a town's development. The form of development was mainly dictated by the 
existing approach roads and the gates through which they penetrated into the walled area. 
The earliest suburban extensions perhaps clustered immediately outside the town gates 
and may have spread along the lanes which radiated outside of the town walls (Biddle 
1975, 71-4). This pattern of development was adopted in the most walled cities even in the 
early periods. For example Bootham was a major early suburb of York, along the road 
which led north-westward from the Bootham Bar. 
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APPENDIX 7: 
 
 
 
A ONE-BY-ONE REVIEW OF URBAN HISTORY FOR SIX IRANIAN OLD CITIES 
(until the beginning of the modern transformations) 
 
 
 
 
 
i Shiraz 
 
The location of the city is very close to the sites of ancient Iranian cities of Istakhre and 
Persepolice, but history says that Shiraz was founded in 664 AD (Afsar 1986, 338). Thanks to 
its superb location and wise rulers, Shiraz flourished to become one the most important 
cities of Iran in the early Islamic period. However, it has experienced all the fluctuating 
fortunes common to Iranian cities (Sami 1958). Shiraz escaped the Mongol Invasion which 
destroyed many great Iranian cities, but was defeated severely by Tamerlane in 1387 and 
again in 1393. During the indigenous and prosperous Safavid dynasty (1502-1722 AD) the 
city enjoyed a period of enormous prosperity. Many fine buildings and urban complexes 
were founded during this period.  
 
From 1700 to 1750 AD Shiraz experienced varied fortunes which caused devastation and 
destruction in the city in the first half of the 18th century. For major renovations and 
reconstruction, Shiraz had to wait until it became the capital of the Zand dynasty and the 
great constructions of its founder Karim-Khan (1750-79 AD). Ashamed of his Capital, he 
emulated many of the first Safavid kings' plans for Isfahan in order to make his own capital 
comparable with that city (Clark 1963, 15). Unfortunately, the prosperity of Shiraz was 
seriously interrupted by the decline of Zand dynasty (1794). Tehran took the place of Shiraz 
and Isfahan as the Capital from this period, however, Shiraz has remained as one of the 
most important provincial cities until the present time. 
 
ii Kerman 
 
Ignoring some popular ancient stories about the origin of Kerman, the city seems to be  
established as a defensive outpost of the Sasanians about 240 AD (English 1966, 21). 
Kerman was conquered by the Arabs in 651 AD. However, unlike many other cities, the 
new religion did not easily dominate the whole population, and Kerman remained as one 
of the most important centres of Zoroastrians, the followers of the ancient Iranian religion. 
At this period Kerman was growing in size and becoming famous for the shawls and arms 
manufactured there (English 1966, 25). Kerman did not become the leading city of the 
region until the 10th century when the capital of the province was moved to Kerman by an 
indigenous ruler.  
 
Similar to Shiraz, Kerman escaped the Mongol invasion, but again it was not lucky enough 
to be ignored by Tamerlane (1335-1405), who caused tremendous disasters to Kerman. 
However, the city witnessed growth and prosperity one century later during the Safavid 
period (1502-1732), and became the important commercial centre of the Indo-Iranian 
highway (English 1966, 27). In this era,  flourishing trade and craft industry, mainly shawl 
and embroidery, brought wealth and glory to the city. Unfortunately, in the beginning of 
the 18th century, the growth of the city was aborted by a succession  of disasters similar to 
other Iranian cities. This oppression continued until the first half of the 19th century. 
Nonetheless, wise rulers and stable trade activities -stimulated by British, Indian and 
Zoroastrian native merchants- made Kerman again a major city. Former craft industries 
were abandoned in this period and a rapidly-growing carpet weaving industry succeeded 
them and reached a peak in 1920's (English 1966, 27). 
 
iii Qazvin 
 
There are historical documents that show Qazvin was an important settlement in  the third 
century AD, when the Sasanian government used the city as their base to suppress the 
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northern revolts (Eshraqhi 1986, 320). Qazvin was taken by the Arab army in 644 AD, and 
again was used as an important base for operation against the Dilemites. Henceforth, the 
city maintained its status in the Islamic period and indeed, became one of the cities of 
Muslims referred as the "blessed city" or the "gateway of heaven" (Eshraqhi 1986, 320). By 
the 10th century the Dilemites were no longer a threat to Qazvin, for they had been 
converted to Islam. However, a new menace was shortly to arise. In 1090 the mysterious 
order of Assassins seized the castle of Alamut, only two days march from Qazvin (Lockhart 
1939, 36). Therefore, the city continued its traditional function as a military base until the 
Mongol invasion which put an end to Assassins' activities. But Mongols also took Qazvin in 
1257 AD and made a great slaughter of its inhabitants and razed its walls and many of its 
buildings to the ground. 
 
The city was soon rebuilt, but for its greatest position among Iranian cities it had to wait 
until the early Safavid period when it became the capital of Iran in the middle 16th century 
and remained the capital for half a century till Isfahan succeeded in to its place. Thomas 
Herbert described the city in 1628 as: "equal for grandeur to any other city in Persian 
empire, Isfahan excepted (Herbert 1928, 201)." In this period, the city and its walls became 
larger. The structure of the city stabilised by the combination of new and older elements 
and the bazaar evolved to an elaborate urban complex. The palaces and gardens of the city 
in the centre and north-eastern part of the city also originated from this period.  
 
From the 17th century to the end of the 19th century no major event happened in Qazvin, 
except the general decline of the city which is one of the main characteristics of all Iranian 
cities in this era. Because of the short distance and close connections to the new capital, 
Tehran, Qazvin witnessed some spatial modifications, such as one or two new streets and 
boulevards, influenced by the European model of urbanism which was becoming 
fashionable in this period. 
 
iv Hamedan  
 
Hamedan is one the oldest living settlements in the Iranian plateau .10 From the 7th 
century BC until the Arabs conquest the city was well known as a winter capital of  the 
Achaemenid empires and an important city on the trade route between Mesopotamia and 
the east. During the Sasanian  period (226 -644 AD) Hamedan maintained its position as a 
an important city, but the increasing attention of Sasanian kings to another city of western 
region, Kermanshah, influenced Hamedan's position as the most important city of the region 
before Islam  (Mojhda-Consultants 1984, 31). 
 
Hamedan was taken by the Arab Moslems in 644 AD after their great victory over Persians 
at Nihavand, a town near Hamedan. Thereafter, Hamedan was not more than a provincial 
capital city until the later Seljuq Period, but it retained its position as a great trading centre 
(Lockhart 1960, 97). In the second half of the 12th century, Hamedan enjoyed fifty years of 
prosperity under the Seljuq rulers as their capital. However, this was interrupted with the 
nightmare  of all Iranian cities, the Mongol Invasion (1220 AD). The city soon recovered 
from the total destruction and was described as a large city with a citadel standing in the 
centre of the city (Mostaufi 1993). Hamedan also experienced the Tamerlane invasion (1386 
AD) another disaster of Iranian old cities. The city recovered once again, but it could never 
regain its old distinguished position among Iranian cities.  
 
Hamedan remained uneventful for 300 years. In the 17th century Hamedan, like many 
other Iranian cities, benefited from the vast reconstruction of the Safavid period, but it was 
not as fortunate as cities like Isfahan and Qazvin. Being close to the western borders of the 
country, Hamedan was occupied several times by the Ottoman troops after the decline of 
Safavids. Hamedan remained unnoticed by later governments and suffered from severe 
deprivation until late 19th  century. By the beginning of the 20th century, the city has 
regained a great deal of its importance as an Iranian provincial city due to its position as a 
                                                
10The name of the city is mentioned in the Assyrian cuneiform sources dating about 1000 BC, but the more 
strong evidence could be found in the works of Greek historians Herodotus and Polybius who described the 
city as a highly fortified capital of Median kings in the 7th century BC and called it Ecbatana or Agbatana, 
the Greek conversion for Hegmataneh, the ancient name of Hamedan (Sarraf 1989, 47).  
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rich agricultural district, as the merging point of important roads, and also as the centre for 
old leather and wood-work industry,    
 
v Kermanshah 
 
The foundation of the city is ascribed to the Sasanian kings in the 4th or 5th century AD, 
although there are some older rock-carvings and inscriptions from the Achaemenid period 
about 506 BC.11 Being located close to the western borders, Kermanshah was among the 
first cities which fell to Arab Moslems hands in 641 AD. After the conquest, the city 
maintained its position as an agreeable city in the western region, and because of its 
pleasant location and favourable environment it remained as one of the favourite cities of 
the post-Islamic rulers. Unfortunately, the prosperity of the city was completely destroyed 
by the Mongol conquest in 1220 AD and the damage was so severe that the city was 
described as "no more than a village" 120 years later (Mostaufi 1993).  
 
It was not until the early 16th century that the city recovered and reached some extent of its 
former size and prosperity, but the city never enjoyed the embellishments of the Safavid 
rulers like the other major cities of their empire. As the result of its strategic location near 
Ottoman borders during the Turk-o-Iranian hostilities, Kermanshah was lost and regained 
several times. Although the borders were fixed much further to the west by the 1639 treaty, 
Kermanshah was always a target for both Iranian and Turkish rulers and the city never had 
a prolonged period of prosperity before the 19th century (Lambton 1986, 169). Even in the 
19th century, the city still suffered from some disturbances, however, it managed to 
prosper to some extent, especially in terms of commerce and trade. At the beginning of the 
20th century Kermanshah remained as a significant Iranian city and the capital of an 
important province, Kermanshahan. 
 
vi Semnan 
 
The city of Semnan can be considered an old city regarding such opinions as John Connels' 
view: "At least in name, Semnan is an ancient city since it was mentioned by Ptolemy in the 
middle of second century AD (Connel 1969, 22)." Nevertheless, we do not know too much  
about the existence of the city before Islam and there are not too many building or historic 
sites belonging to those periods before the 10th century AD (Charlseworth 1987, 328). In 
fact, after the Islamic period, and especially after 10th century, Semnan appears in 
historical documents as one of the important cities of the Silk Road (Charlseworth 1987, 
328).  
 
Referring to the opinions of historians and the remnants of some magnificent buildings, 
such as the minaret of the Friday mosque, it could be understood that Semnan achieved a 
great deal of growth in the Seljuq period (12th century), but the fate of the city in the 
following centuries was not quite fortunate. Being situated on the main east-west highway, 
the city was most vulnerable to all invasions and internal or external attacks. In fact, the 
city was laid completely waste by the Mongols in 1221 AD. Probably, the magnitude of 
destruction was so immense that the city did not recover enough to be the subject of 
another major devastation by Tamerlane (1386 AD). From the 14th century the city 
gradually recovered from all disasters and remained one of the most important  cities of its 
region serving as a trade centre. 
 
The decline of the Silk Road in the 17th and 18th century, caused by the substitution of sea 
ways in inter-continental trade, definitely influenced the status and economy of cities like 
Semnan (Connel 1969, 23). However, the ancient road remained as one the most important 
roads of the country and Semnan, thanks to its location, retained its position and even 
gained more importance than other cities of its region. In the first half of 18th century a 
new fortification was built for the city. Apparently, the size of the area inside the new wall 
was considerably larger than the built-up areas, perhaps because of the large gardens 
inside the city or the shrinkage of the city in 19th century. In the 19th century, the city was 
supported by the government. A citadel and some other buildings -including a superb 
grand mosque- were added to the structure of the old city (Abbaszadegan and others 1993, 
                                                
11Some historians believe that the city in this period was probably situated at the northern side of the 
present site, where some magnificent Sassanian rock-carving could be found (Clarke and Clark 1969, 18).  
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10). By the beginning of the 20th century, Semnan became the centre of a province, called 
by the same name, and was the subject of some major transformations.  
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APPENDIX 8:  
 
A ONE-BY-ONE REVIEW OF URBAN HISTORY FOR ALL ENGLISH OLD CITIES 
 
 
 
i Norwich 
 
The existence of Norwich can be traced back to the Saxon period, c. 850-925, when it 
emerged as a remarkably prosperous town, presumably because of its function as a centre 
providing market, goods and services for a wide hinterland. By the time of William the 
conqueror Norwich was already one of the three most important cities in England, however, 
the real growth of Norwich began in the Norman period.  By building the castle, the 
cathedral and the French Borough Normans did more in fifty years to change the 
topography of Norwich than what was accomplished by their successors in the following 
five hundred years (Lobel 1975, Norwich, 6-8). 
 
The great municipal achievement of the 13th century was the fortification of the city, about 
two and half miles of stone walls enclosing about a square mile. The threat of French 
invasion was, no doubt, the impetus for starting the construction, but the wall was also 
valuable for public purposes, such as a barrier for custom and plague times. At this period 
and for a long time afterwards, the most densely populated areas were those around the 
market and on either bank of the Wensum inside the city. In 1407-12 the corporation built 
itself a splendid guildhall to the North side of the market, and in 1411 the new market cross 
appeared. 
 
The Reformation had some considerable, though in some ways surprisingly limited, effects 
on land-use pattern in Norwich. The buildings were acquired for the Corporation and used 
for a variety of municipal uses, such as an assembly hall and a court room, a municipal 
chapel, municipal granaries, a library, a work-house, a mint, an artillery ground, and a 
grammar school (Lobel 1975, Norwich, 19).  
 
At the beginning of the 18th century Norwich was the most important manufacturing town 
outside London. Only York and Bristol could rival its provincial significance (Emery 1973, 
294). In 1800 Norwich was not only significantly improved, but it  was the centre of what 
was still a very important industrial and prosperous agricultural area (Prince 1973, 460). In 
fact, this prosperity did not last and much of its gold turned to lead. By the end of the 18th 
century the  population -as well as the importance of the city- was exceeded by that of six 
other English towns and it was the beginning of being overshadowed by the Yorkshire and 
Lancashire towns. 
 
ii Bristol 
 
Bristol’s history goes back only to the late Saxon period. The city emerged as a place of 
some consequence soon after the year 1000 and grew very rapidly in the first century 
thereafter. By the end of the Norman period Bristol had grown far beyond the bounds of 
the original Saxon burh. Dominantly stood on the town was the castle, which for two 
centuries added importance to Bristol as a major military stronghold. It was about 1300 that 
the street pattern of Bristol was already fixed; the same period as the Bristol Bridge was 
constructed. Meanwhile attention was also paid to the task of structuring the wall to the 
south of the city (finished by 1240). Yet another new wall was built in the marsh to enclose 
the suburb that was developing between the river Avon and the new channel of Frome. 
Thus, from being one of the smallest of walled towns of Britain Bristol changed to be one of 
the largest ones. 
 
The 14th and 15th centuries saw little physical changes in the city, however, it was then 
that Bristol came to play a major part in England's export trade and became an important 
industrial city. At this period, Bristol reached to the highest rank, in terms of wealth, 
among all English provincial cities (Baker 1973, 243). During the next two centuries, the 
  Appendices 
   
   
 
  (373) 
citizens of Bristol were closely affected by a series of events at home and abroad, 
outstanding among them were the Reformation and the discovery of the New World. One 
of the immediate effects of the Reformation was the creation of the Bishopric of Bristol by a 
royal charter of 1542, when the city was also granted the title of 'City'. Thereafter (about 
1550), abbey church became the cathedral church of Undivided Trinity  (Lobel 1975, Bristol, 
17).  
 
In contrast to the other ancient cities, the 18th century opened gloriously for Bristol which 
was soon to out-distance its old rivals York and Norwich and become the greatest city in 
England after London (Lobel 1975, Bristol, 21). Alongside the new developments (North 
America, slave trading, etc.), the city's traditional European trade remained prosperous, 
and the city's industry advanced equally successfully. Nevertheless, the closing years of the 
18th century heralded a critical period in Bristol's history. Instead of being the second city 
in the kingdom, it ranked as eight in regard to numbers, and was clearly falling behind the 
new industrial centres in the race for influence and wealth. A major factor in the city's 
decline was the fact that its position on the Avon was no longer the advantage it had once 
in the medieval period (Lobel 1975, Bristol, 22).  
 
iii York 
 
The Roman's advance beyond the Humber did not take place until the early 70s AD, when 
Rome’s determination was signalled to conquer the North by constructing a fortress on the 
north-east bank of the River Ouse at York, or Eboracum, as it became known. The fortress 
occupied a rectangular site of some 50 acres containing barracks and other buildings, a 
bathhouse, and in the centre the headquarters, or principa, whose remnants can be seen 
under the York Minister. By the late 2nd century growth was rapid and consequently, the 
civilian town of York was promoted to the rank of colonia, the highest legal status a Roman 
town could attain (Carter 1983, 68). 
 
The Anglians, coming from southern Denmark and northern Germany, first appeared in 
York (Eoforwic) in the late 5th or early 6th century and soon developed to be the second city 
in England, after London, and the capital of the Kingdom of Northumbria (Esher 1968, 1). 
Throughout the succeeding centuries York remained an important royal and ecclesiastical 
centre, the seat of a bishop, and later, from 735, of an archbishop. In the period 866-1069 
York was both the predominant centre of Scandinavian political power in England and also 
the capital of the most important group of Scandinavian immigrant settlers. During the two 
centuries before the Norman conquest, Scandinavian settlers transformed the town. The 
new tenements that were laid out in a regularly and orderly fashion in the earlier 10th 
century and the street lines that accompanied them, have frequently lasted until the 20th 
century.  
 
Between 1066 and the early 15th century York was to remain in the category of the second 
city in England, though sharing this place with its other rivals Bristol, Norwich and 
Newcastle. The demonstration of power of the king were matched by a massive 
campaigned building for religious purpose. Archbishop Thomas of Bayeux rebuilt the 
cathedral of St. Peter (York Minister) during the 1080s. York Minister and most of the 
parish churches and indeed the monastic buildings were extended or rebuilt on a grander 
scale on several occasions during this period. Only gradually did they approach the 
magnificence we see today.  
 
Despite being burnt in a great fire in 1137, devastated by William the Conqueror, and having 
its population reduced by bubonic plague between 1349 and 1390, York retained its 
supremacy over other important medieval centres in the early medieval period. This 
prosperity, however, was not to last. The political problems associated with the wars of 
Roses were compounded by severe economic depression as a result of the growing West 
Riding textile industry and the declining use of the city as a port. The dissolution of the 
monasteries left open plots within the city walls that were not to be filled for many 
generations and the suppression of the chanceries encouraged the sale of twelve churches 
by the city authorities. In the early years of the 18th century, York was still among the five 
largest towns of England, but at the end of this century York was impressively suppressed 
by the developing industrial cities, far below the leading cities in ranking of chief 
provincial towns (Darby 1973a, 375). 
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iv Hereford 
 
The origin of the city seems rather obscure. It is not until the 8th century that a reliable 
evidence for either a town  or for a bishopric called Hereford can be found. Whatever the 
earliest fortifications were, it is evident that in 914 the city was a burh, but any 
consideration of the extent of the Anglo-Saxon city is conjectural (Lobel 1969, Hereford, 3). It 
can be said with some proximity that the earliest settlement was concentrated on the gravel 
terrace near the river bank, and the later expansion was to the north towards to the higher 
ground, or High town as it was called in the later Middle Ages (Carter 1983, 77).   
 
In the 12th century the expansion of the city continued. The building of the new cathedral, 
as well as the stone bridge across the Wye, gave a great impetus to the city's growth. Apart 
from the advantages of the site, the chief local factors contributing to the city's expansion 
were the specification of the Welsh border, the city's status as a free borough, and its 
connection with the cathedral and castle. The castle was also undoubtedly a source of 
wealth to the townsmen. It was not only frequently a royal residence, but also an 
administrative centre for the shire, a prison, a lodging for garrison and a military workshop 
and a storehouse (Lobel 1969, Hereford, 7). However, After Edward I's conquest of Wales the 
castle lost its military importance, and the city consequently suffered from material loss, 
causing the fall of the city's rank from the 14th position to 19th position between 1334 and 
1524. 
 
Two events had marked effects on the socio-economic structure of the town in the later 
Middle Ages: the Reformation which weakened the status of the cathedral, and the Civil 
War which put an end to both philanthropy and trade in the city. However, the physical 
structure of the city did not change significantly and even witnessed some improvements. 
John Speed's map of Hereford shows the magnificent market-place, guild-hall and two 
hospitals  erected shortly before 1602. 
 
In the 18th century, a time of national growth on an unprecedented scale, Hereford as the 
market town should have improved greatly, but it was unable to make itself much more 
than a local market, mainly because of the difficulty of improving the navigation on Wye 
and the fact that the cost of maintaining proper roads and bridges were too high (Lobel 
1969, Hereford, 10). By the completion of the neighbouring canals, this situation was altered 
in the first half of the 19th century. The economic factors had definite effects on the city’s 
fate in pre-Industrial era, but the physical structure of the city preserved its characteristic 
remarkably until the end of 18th century and later.  
 
v  Canterbury 
 
The Roman Town of Canterbury, Durovernum Cantiacorum, succeeded its native 
predecessor on the site. Canterbury is one of the first Roman civitas capitas which emerged 
in Britain (Carter 1981, 75). However, it was not until the 2nd century that formal town 
planning began, involving the layout of street plus the usual range of Roman civic 
buildings. All the available evidences indicates that Canterbury was occupied continuously 
by a Roman-British population until the early 5th century, but it is unknown that at this 
time how the Roman streets and buildings fell into decay, and there seem to have been a 
hiatus in the town’s history until it was re-populated in the later 5th century (RCHME 
1990). 
 
Apparently, by the early 7th century Canterbury became an affluent settlement, probably 
as a consequence of the arrival  of Augustine (later St. Augustine) in 597, sent by Pope 
Gregory the great to convert the Anglo-Saxons to Christianity. Cantawarabyring, as 
Canterbury was then known, flourished in the 7th to 10th centuries, because of its open 
markets trading contacts with the continental Europe. There were, however, disturbing 
interludes in the towns prosperity. The city was raided by Vikings in 851, and more 
seriously, in 1011, when the Vikings penetrated the town through the treachery of a 
resident. 
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The city witnessed the extensive rebuilding and growth of the already thriving town after 
the Norman Conquest. Canterbury continued to be an important ecclesiastical centre with 
an archbishop’s palace, an abbey, a priory, and twenty-two parishes, some of which have 
survived until today. The wealth of the church was considerable and was increased still 
further by revenue from a shrine dedicated to Archbishop Thomas Becket, murdered in 1170 
following the conflicts with Henry II. Becket’s death in the cathedral, and his consequent 
canonisation, ensured Canterbury’s role as the most popular English pilgrim centre of the 
13th century and afterwards. 
 
by the start of the 16th century, monasticism in England was in decline. Widespread 
accusations of immortality, neglect of rules and financial mismanagement made the 
monasteries relatively easy targets for Henry VIII in his attempt to increase crown revenue. 
The effect on Canterbury was immediate: the shrine of St Thomas was destroyed in 1538 
and St Augustine’s Abbey surrendered; Christ Church Priory was dissolved in 1540 but was 
reformed as a secular cathedral in 1541 which survives today as the centre of the Anglican 
Communion world-wide. The Christ Church Gate, finished in 1520, was the last great work 
of the monastery era.   
 
Canterbury was among the important corporation cities which lost ground to the fast 
growing settlements in the 17th and 18th century. Although the city was still among the 
top ten cities of England in the 16th century, in the 18th century it was overtaken by a 
massive number of towns, and gradually became a small, non-industrial provincial city. 
 
vi Winchester 
 
The Roman city, Venta Belgarvm, was one the first Roman regional capitals in England. 
Similar to Exeter and Chichester, Winchester preserved up to some extent the Roman 
alignment in its urban structure, especially the main street and city walls. Nonetheles, the 
pattern of the Medieval city barley followed the lines of Roman structure . The Roman city, 
like other British cities, was largely abandoned after the Romans left, leaving perhaps a 
small residual settlement beside which the first cathedral, built in the 7th century, and a 
royal palace were established. The relatively regular pattern of Winchester does not 
necessarily present the Roman pattern since many of the Saxon burhs, including Winchester 
as the most striking example, had regular street patterns which were clearly laid out in the 
time of Alfred or his successors: 
"Except for the main thoroughfare -the present High Street- the lines of the Roman streets 
were lost, Within the newly strengthened walls, King Alfred (almost certainly) laid out a 
new pattern regular streets running north and south of the High Street. ... The lines of most 
of these Saxon streets survive in present-day Winchester (Lloyd 1984, 22-3)."  
 
In the Norman period Winchester gained a remarkable position among English cities. 
Although the city was where the Domsday book was brought to and kept there first, there 
are not too many references to the city itself in the book. However, it is apparent that the 
city was larger and more populated than many other English cities in the beginning of the 
12th century (Darby 1973b, 71). From this period Winchester, as well as Canterbury, Exeter, 
Cambridge and many other cathedral cities, started losing its importance among other 
boroughs: the ranking of the city dropped from 7 in 1189 to 17 in 1334. Nevertheless, there 
were some remarkable moves in the 14th century, mainly motivated by the church, which 
still kept the city at a prominent level, such as the establishment of  the Winchester College, 
the first public school in England, three years after Oxford's New College, by bishop 
Wykeham. 
 
Since the city did not develop any stable trade or industry and it was mainly a pure 
administrative and religious centre, Winchester fell into serious decline in the late Middle 
Ages. This was intensified by the Reformation which abolished the monastic cathedral, the 
city's last source of power. Consequently, all palaces and properties were converted for 
administrative or clerical-domestic use (Lloyd 1984). From this period Winchester has 
remained as a historic city without actual significance, but its ancient superiority remained 
in the national memory, reminded by some old measures like Winchester ells and Winchester 
quarts. 
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APPENDIX  9:  
 
A  STUDY OF THE DIFFERENTIATED AREAS ON THE LOCAL-GLOBAL 
SCATTERGRAMS IN IRANIAN OLD CITIES 
 
 
In chapter 4, section 5, an analysis was suggested to investigate the three distinct groupings 
on the local/global scattergrams for Iranian old cities (fig 3.18). The same analysis is 
presented in the following pages for the other five cities, i.e. Kerman, Qazvin, Hamedan, 
Kermanshah and Semnan. 
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APPENDIX 10:  
 
THE LOCATION AND LOCAL-GLOBAL SCATTERGRAM OF THE LINES LOCATED 
AT ONE OR TWO STEPS FROM THE MOST INTEGRATED LINE IN ENGLISH OLD 
CITIES 
 
 
In chapter 4, section 5, an analysis was suggested to investigate the location of the lines at 
one or two steps away from the most integrated line on the local/global scattergram of 
English old cities (fig 3.19). The same analysis is presented in the following pages for the 
other four cities, i.e. Bristol, York, Canterbury and Winchester.
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APPENDIX 11:  
 
A DETAILED DISCUSSION ON THE 'ELEMENTS MAP' OF EACH INDIVIDUAL  
IRANIAN CITY  
(referred to  section 5 of chapter 4, figure 4.21-26) 
 
 
I Shiraz  (fig. 4.21) 
 
The element map of Shiraz shows a coincidence between the most integrated lines of the 
system and the central bazaar complex, the oldest and the most important part of the 
traditional bazaar. Other old elements of the city, such as the Friday mosque, the Shrines 
and the Khan college, are also attached to the bazaar complex in this area. This complex 
could be imagined as the busiest part of the old city, in terms of movements and urban 
activity, since all important routes terminate there and the major attractors of movement 
are located there as well. This suggest a strong coincidence between the degree of spatial 
integration and the location of major elements in the city. By combining the spatial 
integration and the major elements of the city at the city centre a more comprehensive 
understanding of a 'city core' or 'city spine' can be concluded. 
 
The northern expansion of the central complex in Shiraz needs more attention. Some major 
urban elements, such as a main branch of the bazaar, some large carvansarayes and the city 
square are located in this area, but the lines are not as integrated as the central bazaar. This 
could be explained by the fact that the area is exactly the location of a relatively newer 
development of the traditional city implemented between 1750 and 1779, when Shiraz 
became the capital. Apparently, because of the lack of open spaces for new projects in the 
centre, the new buildings were located on the northern part of the city centre which was 
more spacious for new developments. There is a sensible harmony between the new and 
old developments of the traditional city centre that could be compared to the modern 
developments of modern Shiraz in chapters 5 and 6. Nevertheless, the newer extensions 
have not gained an equal position in the older areas. This corresponds to our historical 
knowledge of Shiraz that the northern part of the city centre used to be the seat of 
government and the place of some important trade activities, but the older parts used to 
play the role of the centre of socio-political urban life.  
 
Some small bazaars and local elements such as mosques or schools create the nuclei of local 
structures inside the quarters. Being located outside the city centre, some minor elements 
complete the picture of the old city. These elements are usually located on the major 
thoroughfares of the city which hold a relatively high integration, as well as a good local-
global correlation, outside the city centre. The city walls are the most segregated elements 
of the city except where they meet the gates. The citadel is relatively more integrated than 
independent citadels of the other cities since it is located inside the city walls. 
 
ii Kerman (fig. 4.22) 
 
In Kerman, the accordance between the integration core and the central elements is even 
stronger than in Shiraz, presenting a clear interpretation of a 'city spine' in Iranian old 
cities. The linear bazaar is the most integrated part of the city and at both ends it meets the 
other major elements of the city: the western gate and the city square at the west end, the 
eastern gate and the Friday mosque at the east end. The elaboration of bazaar complex 
happens mainly at the centre of the main bazaar where another south-west linear bazaar 
intersects the main bazaar. A city square, some major carvansarayes, two colleges and two 
magnificent public bathhouses are among the elements of the city which are located in this 
part of the bazaar. The only oddity in the location of major elements is the situation of the 
grand mosque (Malik Mosque) separated from the integration core in the southern part of 
the city. This could be explained by the fact that this mosque is one of the oldest buildings 
of the city built between 1083 and 1093 (Lockhart 1960, 119), and apparently, the city centre 
shifted northwards after the  building was erected.   
The citadel of old Kerman is a distinguished elements outside the city surrounded by the 
city walls. Being located very close to the city centre, the citadel is not as segregated from 
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the city as it is in some other cities. The city walls do not encircle the entire city and the 
eastern quarters of the city are located outside city. Similar to Shiraz, the centres of quarters 
include either a small bazaar or a small square completed by other local elements, such as 
mosques, holding a close relation to the major thoroughfares of the city.   
 
iii Qazvin (fig. 4.23) 
 
The commercial elements of the old Qazvin are mainly concentrated around the integration 
core of the city, especially where the south-east branch of the bazaar meets the west-east 
thoroughfare. A large group of the bazaar's branches and carvansarayes together with 
some major elements,  such as the grand mosque, make a very powerful urban complex, 
comparable to the city spine of Shiraz and Kerman. However, another concentration of 
some major elements -such as the Friday mosque, the court house, and some 
carvansarayes- make another urban nucleus in the south-eastern part of the city. This 
second urban complex is not significantly integrated, but remembering the result of 'radius 
radius' analysis (fig. 4.3), this location is another centre of integration in the semi-global 
analysis of the city. The explanation of this duality in the city centre is similar to the case of 
the grand mosque in Kerman. In fact, the south-eastern quarter of the city is the oldest 
parts of the city, including its oldest buildings, e.g. the Friday mosque (1106-1153 AD). The 
further developments of the traditional city to the north and west in the late medieval 
period shifted the centre of global integration, but the stability of some buildings and also 
the important south-eastern connection to Tehran created a secondary urban centre in old 
Qazvin. Perhaps, this was one of the major reasons that Qazvin always showed different 
results in our spatial analysis. 
 
The segregated city walls encircle the old city entirely and the gates become relatively 
integrated in the system. In the old Qazvin the palace and gardens of the ruler are located 
in the centre of the city instead of being inside a citadel. Being situated between the two 
urban nuclei, the place of governor gains an important location in the city, suggesting a 
special characteristic of Qazvin as an old capital city. A fortress at the north-eastern part of 
the city is not playing the role of a citadel, but it suggests that this part of the city operated 
basically as the military and defence base.  
 
The local centres in Qazvin are mostly small open spaces which are completed with local 
elements. The local centres are scattered homogeneously in the city and each quarter 
includes at least one of them. In this sense, the north-eastern part of the city cannot be 
considered as a normal quarter again.  
 
iv Hamedan  (fig. 4.24) 
 
Unlike the previous cases, which had flat sites, Hamedan is dealing with an elevated 
terrain comprising two hills and a river that influence the general shape of the city. It could 
be noticed that the pattern of urban grid has adapted itself with the natural terrain as if 
they are resolved inside the urban grid. Even the northern hill, which is the archaeological 
site of the ancient city of Hegmataneh, does not demonstrate a significant difference from 
the other parts of the city. In fact, this ancient city was forgotten for a long period in the 
history and the medieval city covered it completely untill the recent archaeological 
excavations. 
 
Hamedan is one of the examples that exhibit a concurrence between the core of integration 
and the central complex of urban elements. The bazaar, all carvansarayes and the Friday 
mosque, are all located in the centre of global integration and make a compact urban form 
which is the destination of all major routes in the city. The other important elements of the 
city are also situated on the major routes of the city in an immediate access to the city spine. 
The local elements of the city, including some intimate local open spaces, are also located 
on the major thoroughfares and like other cities are completed by the usual urban 
elements.  
 
The system of fortification in old Hamedan was destroyed long before the modern changes. 
However, the approximate location of the walls could be supposed as an imaginary line 
around the city. The situation of the city gates could also be assumed at the intersections of 
the major external routes of the city with those imaginary city walls. The only oddity here 
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is a rectangular castle outside the city which, apparently, is not a genuine citadel and could 
be envisaged as a military basis or a barrack. 
 
v Kermanshah  (fig. 4.25) 
 
The structure of the central complex in old Kermanshah is one the closest examples to the 
concept of a 'city spine' in an organic system: a linear integration core is encompassed by 
the major elements of the city, while it controls the whole system of the city by radiating 
integration through the main routes. At the centre of the integration core, the maximum 
density of urban elements can be found, including the most important branches of the 
bazaar, the largest carvansarayes, the city square and the palace of the ruler. Nonetheles, 
two peculiarities need clarification: the location of the Friday mosque separated from the 
core, and the situation of military barracks close to city centre. In fact, Kermanshah is the 
only city among our cases that does not have a historic Friday mosque. There is a strong 
possibility that the old Friday mosque was destroyed in one of the foreign invasions from 
the western border and the city never afforded to replace it with a magnificent building 
such as the Friday mosques of the other cities. The second oddity should also be related to 
the military basis of the city in later ages which demanded the barracks to be placed as 
close as possible to the centre of the city. 
 
The effect of the river on the urban grid is similar to Hamedan. It is completely absorbed by 
urban grid and is concealed inside the fabric of the city. The local elements of the city are 
not as distinct as the local centres of the other cities. The major elements in this context are 
the mosques and sometimes local bazaars. Finally, it should be mentioned that there is no 
remnants of the old walls, stressing this historical fact that the city has shrunk significantly 
after the destruction of the old walls. 
     
vi Semnan (fig. 4.26) 
 
The distribution of urban elements in old Semnan is very similar to Kerman: a linear and 
very integrated city spine which gains its maximum complexity at the intersection of two 
major branches of the bazaar; a linear thoroughfare which passes through the city spine 
and connects two opposite gates of the city together; and the location of the citadel at the 
end of a bazaar branch . These all resemble the structure of old Kerman. However, two 
differences can be recognised between these two cities. Firstly, the citadel in Semnan is not 
significantly integrated in the system, and secondly, the system of Semnan's bazaar 
comprises two perpendicular branches  equal in size. The location of the Friday mosque, 
grand mosque, the Shrine and the city square of the old Semnan at the most integrated part 
of the city makes a very powerful concentration of urban elements in Semnan. 
 
The location of the local elements is normally on the main thoroughfares of the city similar 
to the other cities, but the local elements of the city in old Semnan seem to have a slightly 
different pattern. The centre of this local structure is a covered or uncovered space for 
religious activities (called husseinieh) which is normally joined by mosques and shops 
inside the quarters.  
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APPENDIX 12:  
 
A DETAILED DISCUSSION ON THE 'ELEMENTS MAP' OF EACH INDIVIDUAL 
ENGLISH CITY  
(referred to section 5 chapter 4, figure 4.27-32) 
 
 
i Norwich (fig. 4.27) 
 
In Norwich three concentrations of urban elements can be identified in the city centre: the 
market area, the cathedral area, and the castle complex. Each of these three creates its own 
influence on the urban grid. However, the integration core seems to have stronger links to 
the market and cathedral complexes rather than the castle area. The integration core is a 
linear extension of the short lines which are intersected by some other lines in right angles. 
Quite convincingly, all major routes inside the city start at city gates and end at the centre 
of the integration core. At the two ends of the core, the cathedral place and market place 
are situated, yet the most integrated line occurs in neither of them, but exactly in between. 
Compared to the cathedral place, the market square is even more accessible to the core. 
Each of these areas incorporate some major public elements of the city such as the guild 
hall, crosses, and main churches.  
 
The role of the river is more a physical barrier in the eastern side of the city, whereas inside 
the city the river dissolves into the urban structure. Thanks to numerous bridges across the 
river Vensum, the northern part of the city is still integrated and even attracts the central 
integration core to this side of the river. The walls encircle the city and together with the 
river complete the circuit of defences around the city. The massive number of eleven gates 
puncture the outer boundaries, bearing witness to the intensive relationship between the 
city -as a major trade centre- and the still outside. In spite of its central location, the castle is 
considerably segregated inside the urban network. 
 
Apart from the central and peripheral elements, other elements, especially churches, have a 
uniform distribution inside the city. The massive number of churches and their 
homogeneous scatter in the city confirms the influence of parish boundaries on the 
morphology of the city. It can be noticed that churches are usually located on the major 
routes of the city, whereas friaries or hospitals occupy more arbitrary locations.  
 
ii Bristol (fig. 4.28) 
 
Unlike Norwich, the distribution of urban elements in Bristol is not based on the 
concentration of components in particular areas like market square, cathedral square or 
castle. The central elements seem to be attracted solely by the integration core, and the 
concentration is oriented by the central streets. The most integrated line in the system is the 
old 'High Street' which meets three other ancient streets in the shape of a deformed cross. 
The point which these four roads intersect is the focal point of the original Bristol, 
celebrated by the 'High Cross' which remained the centre of attention in the city until 
displacement in the 18th century. The core seems to be the terminating point of all major 
routes which run from the outside to the centre. 
 
For a fully understanding of the urban structure in Bristol, one should bear in mind that the 
city has had several stages of growth from the Saxon period. Successive boundaries of 
defences are good indicators of this growth, including three major stages: firstly, the 
original circle-shape city attached to the old castle; secondly, another extension of walls to 
the west and east side of the initial city and also to the southern side of the river Avon; and 
finally, the third stage of growth outside the defences of the second stage, which embraces 
the initial boundaries without having a city wall. The most integrated part of the city is the 
oldest nucleus, which embodies a concentration of major urban elements, such as the High 
Street, Guild Hall, Market Hall and several churches. The second boundary is still well 
integrated, but mostly accommodates the elements of lower importance; whereas the third 
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extension is fairly segregated in some areas, incorporating non-central elements like 
churches and schools. 
 
The location of the cathedral and cathedral close seems rather unjustified in Bristol 
compared to other English cities, since it has no direct relation to the integration core. This 
can be explained by the fact that Bristol was not granted the status of a cathedral city until 
the 16th century, and the cathedral was initially the church of Undivided Trinity before 
1550. In fact, the cathedral is considerably newer than the cathedrals of other old cities, and 
consequently, has a remote relationship to the centre. This signifies the notion that the 
historical evolution of urban elements has a powerful influence on the morphology of 
urban system, and vice versa. 
 
Some regular extensions of the city -particularly, the Baroque developments like Queen 
Square, in the March area (at the end of the peninsula surrounded by the Avon and the 
Floating Harbour)- show another characteristic of the urban grid in Bristol, produced by 
the vast urbanisation of the 18th century. Because of the long and straight streets connected 
to the centre, this area becomes quite integrated in the urban system; however, it lacks the 
hierarchy of urban pattern observed in other areas, especially the centre. There are some 
orthogonal developments in the north-eastern areas of the city which show the same effect 
of the March area, but they are differentiated by the extension of a thoroughfare from the 
city centre through the area and toward outside city. 
  
iii York (fig. 4.29) 
 
The integration core in York is a linear structure which runs from the Pavement area to the 
cathedral place. In this sense, York reflects a similar pattern to Norwich in terms of the role 
of their integration core as the connecting feature between the two major concentrations of 
urban elements. On the other hand, the concentration of some major shopping elements 
(Pavement and Shambles market), a Gothic cross and some churches around the integration 
core, present some similarities to Bristol. There is another linear extension from Pavement 
area to the cathedral place which is not as integrated as the main core, but it attracts some 
important elements such as Guild Hall and Mansion House. The only unexpected result is 
the location of the Thursday Market in a relatively segregated area, though very close to the 
core. The only explanation here is that central streets are so powerful that attract the 
current trade activities, and the weekly market moves to where it can find more open space 
without spoiling the precious spaces of the central streets. 
 
The concept of the core as the destination of all major routes strongly exists in York as well. 
The major thoroughfares are particularly dominant in two extensions of the city: the area to 
the south of river Ouse and the area to the east of river Foss . These two areas lack the 
central elements of the city and are mainly supplied with local elements, such as churches, 
or secluded components, such as hospitals. The main part of the city between two rivers 
incorporates two of the most important routes from the north and west gates, and also two 
other routes which are the continuation of the thoroughfares outside the central area via 
the bridges on two rivers. 
 
The walls and defence system in York are a distinct composition of Roman lines, added 
extensions, and the especial topography of the city. The circuit of walls has been completed 
by the rivers, especially by an artificial expansion of river Foss, called King's Pool. The castle 
is located in a very close position to the core, yet is considerably segregated in the system. 
 
iv Hereford (fig. 4.30) 
 
The centre of integration pattern in Hereford is the market area, and the most integrated 
line is again the 'High Street'. The core consists of the High Street and some lines which 
radiates toward the gates, and more importantly, to the cathedral place. The role of the 
integration core as the connector of market and cathedral areas is clearly the case in 
Hereford. However, similar to Norwich, this is the market area which obtains more affinity 
to the integration core. The concentration of the major elements in Hereford occurs in the 
centre of the core where the Guild hall, the market cross and the market itself are located.  
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The major routes are directly extended from the gates toward the core, or more precisely to 
High Street. The southern gate, which is too far from the centre, seems different, yet a 
direct route from the gate to the centre is recognisable. The city walls encircle all over the 
city, but the extension of the city to the south of river Wye seems different. The castle is 
again very close to the centre -in this case the cathedral place- but it is fairly segregated in 
the system. 
 
In contrast to central elements, churches are evenly scattered all over the city. Even in the 
segregated sections, churches maintain a close position next to the main internal route 
inside the area. Hospitals and schools are remote from the core, but their location does not 
follow the major routes, and seems more arbitrary. 
 
v Canterbury  (fig. 4.31) 
 
Canterbury exhibits one of the strongest positions of streets in English cities. The High 
Street is not only the focal point of the integration core, but also the main location for major 
elements such as shops, trade centres and the Town Hall. Even churches and hospitals in 
Canterbury tend to be attracted by this major line. The centre of High Street gains more 
importance since the integration core is focused around this area, basically formed by the 
lines which connect the High Street to the cathedral precinct. It is apparent that the 
monastic nature of the cathedral in Canterbury before Reformation has imposed a relative 
segregation of the cathedral premises from rest of the city, but still there is a direct access to 
the cathedral place from High Street, where Butter Market  forms a decent entrance to the 
cathedral place.  
 
Unlike the organic shape of the urban grid, the defences present a geometrical shape 
dictated by the Roman walls. As usual, the areas next to city walls are very segregated, but 
all major gates are connected to the High Street through some highly integrated lines. The 
eastern and northern extensions of the city outside the walls show the typical first patterns 
of suburban growth in English cities, mainly based on the linear extension of the major 
thoroughfares towards the suburbs. These extensions in Canterbury tend to create a ring 
road outside the wall: a morphological trend which has been followed in many cities after 
the modernisation of the city. 
 
vi Winchester  (fig. 4.32) 
 
The dominance of the High Street, as an extremely integrated line, in Winchester seems 
even stronger than Canterbury and Hereford. In fact, the core has been reduced to only the 
High Street plus a few lines perpendicular to it, without forming any compact core effect in 
the centre. The geometry of the planted city is still visible in the pattern of urban grid, yet 
in the centre deformations create some complexities similar to the other cities. Again the 
core connects the cathedral place to a concentration of elements, -such as shops, Market 
House, and the Market cross- around the High Street which also plays the role of a market 
place in old Winchester. The cathedral premises itself is considerably segregated, 
emphasising the influences of the monastic organisation on the morphology of the grid. 
The location of the Winchester College (the second college in England) outside the walls 
and the suburban growth in Winchester do not appear to be dictated by the compactness of 
the city inside the walls. It is more because of the pattern of ownership influenced by the 
authority of the monastic church. 
 
Similar to Canterbury, the walls follow the lines of the Roman fortifications and the gates 
are connected to the High Street through major thoroughfares. The western, eastern and 
southern gates, which are connected to the main roads of the region have the closest access 
to High Street, but the north-eastern and south-eastern gates, i.e. the more private gates, 
are not that accessible. This has to be noticed that  the concept of a thoroughfare in 
Winchester has been reduced to a long and one-step access to the High Street, due to the 
small scale and pre-determined geometry of the urban grid. 
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APPENDIX 13:   
 
THE REFERENCES OF THE MAPS USED FOR THE AXIAL MODELLING  
OF SIX IRANIAN OLD CITIES: 
 
 
The maps used for the axial models of old Qazvin, old Hamedan and old Kermanshah: 
 
-Skeleton Map of Kazvin [Qazvin], 1919, scale 12 ins. to 1 mile [approximately 1: 5000], 
Produced by the Mesopotamian Expeditionary Force, the map library of Royal 
Geographical Society. 
-Skeleton Map of Hamadan [Hamedan], 1919, scale 12 ins. to 1 mile [approximately 1: 
5000], Produced by the Mesopotamian Expeditionary Force, the map library of Royal 
Geographical Society. 
-Skeleton Map of Kirmanshah [Kermanshah], 1919, scale 12 ins. to 1 mile [approximately 1: 
5000], Produced by the Mesopotamian Expeditionary Force, the map library of Royal 
Geographical Society. 
 
 
The maps used for the corrections and completion of the axial models of old Qazvin, old 
Hamedan and old Kermanshah: 
 
-The Detailed Plan of Qazvin, 1993, scale 1:5000, Tehran:  Sharmand Consultant  
-Map of Qazvin, 1993, scale 1:10,000, Tehran: Gita-shenasi Geographic & Cartographic 
Institute 
-The Comprehensive Plan of Hamedan, 1984, scale 1:10,000 , Tehran: Mojhda Consultants 
-Map of Hamedan, 1953, approx. scale 1: 15,000 , as documented in Sarraf, Mohammad 
Rahim. The City of Hegmataneh. Vol. III. Iranian Cities (in Persian), ed. Mohammad Yosef 
Kiani. Tehran: Ministry of Guidance Publications, 1989. 
p. 302 
-Map of Kermanshah, 1981, scale 1: 35,000 , Tehran: Sahab Geographic & Cartographic 
Institute 
-Maps of Kermanshah, 1941, 1945, 1948 and 1956, documented in  Clarke, John I and Brian 
D Clark. Kermanshah; An Iranian Provincial City. Durham: University of Durham, 1969.  
 
The base maps used for modelling Shiraz, Kerman : 
 
-Mosaic Map of Iran,  Shiraz area, National Cartographic Organisation of Iran,  scale 1:5000, 
1984  
-Mosaic Map of Iran,  Kerman area, National Cartographic Organisation of Iran,  scale 
1:5000, 1984  
-Mosaic Map of Iran,  Semnan area, National Cartographic Organisation of Iran,  scale 
1:5000, 1984  
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 APPENDIX 14:   
 
THE REFERENCES OF THE MAPS USED FOR THE AXIAL MODELLING 
OF SIX ENGLISH OLD CITIES: 
 
 
For Norwich these maps have been used : 
-Map of Norwich, scale 1:5,000, c. 1800, in Lobel, M D. Historic Cities. Vol. I. ed. M D Lobel. 
London: Hammond & Kell, 1969. 
-'Plan of Norwich', Engraged by Poole W, folded in vol. III of An Essay toward a Topographical 
History of Norfolk  by Blomfield F, Scale 1: 4,200, c. 1806  
-Map of Norwich, Cole & Roper, app. scale 1:8,310, c. 1801, in Baynton-Williams, Ashley. Town 
and City Maps of the British Isles 1800-1855. London: Studio Editions, 1992. p. 47 
 
For Bristol these maps have been used : 
-Map of Bristol, scale 1:5,000, c. 1820, in Lobel, M D. Historic Cities. Vol. I. ed. M D Lobel. 
London: Hammond & Kell, 1969. 
-'Bristol Map', pub. Edwards R, scale 1:12, 672, c. 1799 
-Map of Bristol and Clifton, Tallis J , c. 1851, in Baynton-Williams, Ashley. Town and City Maps of 
the British Isles 1800-1855. London: Studio Editions, 1992. p. 102 
 
For York these maps have been used : 
-'Plan of the City of York', pub. Hargrove W, scale 1:7,920, c. 1818 
-'a plan of the city of York', pub. Walker W, scale 1:5,000, c.1775 
-'plan of Roman, medieval and modern York', pub. Skaifie, scale 1:3,320, c. 1864  
-The Historic map of Canterbury (from Roman to Middle Ages),York Archeological Trust and 
Ordenance Survey, York, 1988 
 
For Hereford these maps have been used : 
-map of Hereford, scale 1:5,000, c. 1800, Lobel, M D. Historic Cities. Vol. II. ed. M D Lobel. 
Oxford: Scholar Press, 1975. 
-map of Hereford,  Cole & Roper, app. scale 1:5,632 , c. 1801, in Baynton-Williams, Ashley. Town 
and City Maps of the British Isles 1800-1855. London: Studio Editions, 1992. p. 37 
 
For Canterbury these maps have been used : 
-'a plan of Canterbury', eng. Barlow, scale 1: 4,800, c. 1801, folded in the Hasted E, The History of 
the Ancient and Metropolitical City of Canterbury , 1801 
-map of Canterbury,  Cole & Roper, app. scale 1:7,346 , c. 1801, in Baynton-Williams, Ashley. 
Town and City Maps of the British Isles 1800-1855. London: Studio Editions, 1992. p. 19 
-The Historic map of Canterbury (from Roman to Middle Ages), RCHME and Canterbury 
Archeological Trust and Ordenance Survey, Canterbury, 1990 
 
For Winchester these maps have been used : 
-map of 'The City of Winchester', pub. Godson Williams, scale 1:4,800, c. 1750, reproduced by 'City 
Museum' of Winchester 
--map of Winchester,  Cole & Roper, app. scale 1:7,570 , c. 1801, in Baynton-Williams, Ashley. 
Town and City Maps of the British Isles 1800-1855. London: Studio Editions, 1992. p. 52 
 
 
